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INTRODUCTION

This project proposes to subdivide two existing legal lots into five residential lots on a 5.32 acre
site. The proposed Las Mansiones de Bonita is located on the northemn side of Sweetwater
Road where it intersects Tennis Court Lane, in the unincorporated area of Bonita, in the County
of San Diego (see Vicinity Map). '

To the south of the site is Sweetwater Road. To the north, east, and west of the site are
existing residences. Traveling through the site, in the north-south direction, is the private road

Tennis Court Lane.

DRAINAGE/HYDROLOGY DESIGN CRITERIA

San Diego County Hydrology Manual requires that runoff calculations for drainage upstream of
any major roadway is to be calculated based on 50-year storm events while drainage at a major
roadway, crossing the major roadway and thereafter is to be calculated based on 100-year
storm events. (See Section 2.3 of County of San Diego Hydrology Manual dated June 2003 in

Appendix 7). :

This project is in the San Diego Region, Sweetwater Hydrologic Unit, Lower Sweetwater
Hydrologic Area, and La Nacion Hydrologic Subarea 909.12 according to the Regional Water
Quality Control Board map displaying the San Diego Hydrologic Basin Planning Area.
Currently, the majority of the existing drainage flows onto Sweetwater Road and eventually

flows into the San Diego Bay.

The soil group for the project is Soil Group D which has the properties of a very slow infiltration
rate. This soil group was used for both existing conditions and proposed conditions.

Stuart Engineering conducted the calculations for 50-year and 100-year storm events using
Advanced Engineering Sofiware (AES).

EXISTING DRAINAGE

Currently most of the site has hard soil; therefore the soil group for the project is estimated to be
Soil Group D, which has the properties of a very slow infiltration rate. It was estimated that 25%
of the site was impervious giving a runoff coefficient of 0.49, per Table 3-1 of the San Diego
County Hydrology Manual, dated June 2003.

Currently the northwest corner of the site, approximated to be 0.33 acres, flows offsite to the
neighboring property at a rate of 1.02 cfs during a 50 year storm event and 1.09 cfs during a
100 year event. Two separate areas on the west edge of the site also flow onto neighboring
properties. The northernmost area estimated to be 0.19 acres in size flows at a rate of 0.38 cfs
during a 50 year storm event and 0.41 cfs during a 100 year event. The southerly area
estimated to be 0.13 acres in size flows at a rate of 0.32 cfs during a 50 year storm event and
0.34 during a 100 year event.

The remaining site flows to the southernmost corners of the site. Approximately 2.21 acres flow
at a rate of 6.34 cfs during a 50 year storm event and 6.83 cfs during a 100 year event to the
southwest corner, eventually flowing onto Sweetwater Road. The remaining 3.16 acres
{(including offsite drainage from adjacent properties to the northeast) flow at a rate of 7.89 cfs
during a 50 year storm event and 8.51 cfs during a 100 year event to the southeast corner of the
site, eventually flowing onto Sweetwater Road.




DURING CONSTRUCTION DRAINAGE

Currently there is grading being done on the westerly portion of the site for construction of a
residence (see grading plans L-15115). For the purpose of construction, two desiltation basins
are being installed on the west side of the site. Also, two type “A” curb outlets are being
constructed on the southwest comer of the site. For more information regarding these
desiltation basins and curb outlets, see approved Drainage Study prepared by Stuart
Engineering on June 7, 2006 for grading plans L-15115.

PROPOSED DRAINAGE

The soil group for the project is Soil Group D which has the properties of a very slow infiltration
rate. It was estimated that 20% of the proposed site will be impervious; therefore giving a runoff
coefficient of 0.46, per Table 3-1 of the San Diego County Hydrology Manual, dated June 2003.

To determine runoff created by development, Stuart Engineering conducted a rational method
hydrology study using AES software. The maijority of the developed site will drain to the south
ends of the site, eventually flowing onto the aforementioned Sweetwater Road.

The results for the 50 and 100-year storm events show that the developed site will produce less
runoff than its existing conditions. The proposed site drains to three separate areas.

The northwest corner of the site, totaling 0.21 acres in size, flows at a rate of 0.66 cfs during a
50 year storm event and 0.71 cfs during a 100 year event onto the adjacent property. This is a
decrease of 0.36 cfs (50 year) and 0.38 cfs (100 year) from the existing conditions.

The remaining site drains to the southwest and southeast corners of the site, eventually flowing
onto Sweetwater Road. The storm water enters a private storm drain system on-site and flows
onto Sweetwater Road via D-25 curb outlets. The western portion of the site flows at a rate of
6.16 cfs during a 50 year storm event and 6.64 cfs during a 100 year event to the southwest
corner of the site. This is a decrease of 0.18 cfs (50 year) and 0.19 cfs (100 year) from the
existing conditions. The eastern portion of the site flows at a rate of 7.35 cfs during a 50 year
storm event and 7.92 cfs during a 100 year event to the southeast corner of the site, a decrease
of 0.54 cfs (50 year) and 0.59 cfs (100 year).

CONCLUSION

By the nature of the design, Las Mansiones de Bonita will have a decrease in runoff. Also by
design, the runoff continues to flow to the same offsite locations; therefore no adverse impacts
are anticipated from the proposed project due to the volume and direction of the runoff.

312-07-04
September 7, 2007
FAADMINVI12YCL5342.DCC




APPENDIX 1

VICINITY MAP
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ISOPLUVIAL MAPS




50 YEAR RAINFALL EVENT
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100 YEAR RAINFALL EVENT
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APPENDIX 3

AES PRINTOUTS
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50-YEAR STORM EVENTS
EXISTING CONDITIONS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2006 Advanced Engineering Software (aes)
Ver. 2.0 Release Date: 06/01/2005 License ID 1402

Analysis prepared by:

khkkEkkkE b Ak r R AR KFAAh Rk AR FF** DESCRIDPTION OF STUDY #*#*%kdkkkkkhkkhhkxdhdhhhhr ks

* LAS MANSIONES DE BONITA JOB # 312-07-04 *
* 50 YEAR ANALYSIS - EXISTING CONDITIONS *
* PREPARED BY MIKE REMENSPERGER 9/6/07 *
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FILE NAME: F:\ACAD\312\AES\312HYD1l.DAT
TIME/DATE OF STUDY: 13:51 09/07/2007

2003 SAN DIEGO MANUAL CRITERIA

~USER SPECIFIED STORM EVENT(YEAR) = 50.00
'6-HOUR DURATION PRECIPITATION (INCHES) = 2.600
SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.55
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIOCNS
FOR ALL DOWNSTREAM ANALYSES
*JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF-. CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY {FT) (FT) (FT) (FT) (nn)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1, Relative Flow-Depth = 0.00 FEET

as (Maximum Allowable Street Flow Depth) - (Top-of-Cuxrb)
2. {Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

S e s T R e R R RS R SRR
FLOW PROCESS FROM NODE 100.00 TO NODE 105.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4600
§.C.8. CURVE NUMBER (AMC II} = 84

INITIAL SUBAREA FLOW-LENGTH (FEET) = 94.00
UPSTREAM ELEVATION (FEET} = 131.50

DOWNSTREAM ELEVATION (FEET) = 115.00




ELEVATION DIFFERENCE (FEET) = 16.590

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.185

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.692

SUBAREA RUNOFF (CF3) = 1.02

TOTAL AREA(ACRES) = 6.33 TOTAL RUNOFF (CFS) = 1.02

khhkhkhrhEkhEkxrk ki hkhhkhkhhkhhhhkhdkdhhkhhhhhhhddhidrhrohrhkhkhhhhhhhhhkikhkhkhhkikitrrhrhkhhih®

FLOW PROCESS FROM NODE 200.00 TO NODE 205.00 IS CODE = 21

*

*

USER-SPECIFIED RUNOFF COEFFICIENT = .4600

S.C.S. CURVE NUMBER (AMC IT) = 84

INITIAL SUBAREA FLOW-LENGTH (FEET} = 164.00

UPSTREAM ELEVATION(FEET) = 131.00

DOWNSTREAM ELEVATION(FEET) = 129.90

ELEVATION DIFFERENCE (FEET) = 1.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 9.921

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXTIMUM OVERLAND FLOW LENGTH = 56.83

(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN T¢ CALCULATION!

50 YEAR RAINFALIL INTENSITY (INCH/HOUR) = 4.403
SUBAREA RUNOFF (CFS) = 0.38
TOTAL AREA(ACRES) = 0.19 TOTAL RUNOFF (CFS) = 0.38
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FLOW PROCESS FROM NODE 300,00 TO NODE 305.00 IS CCDE = 21

USER-SPECIFIED RUNCFF COEFFICIENT = .4100

S.C.S. CURVE NUMBER (AMC ITI} = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = 116.00

UPSTREAM ELEVATION (FEET) = 132.00

DOWNSTREAM ELEVATION({FEET) = 122.70

ELEVATION DIFFERENCE(FEET) = 9.30

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.206

WARNING: INITIAT. SURAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS8 USED IN Tc¢ CALCULATION!

50 YEAR RATNFALI, INTENSITY (INCH/HOUR) = 5.959
SUBAREA RUNOFF (CFS) = 0.32
TOTAL AREA(ACRES) = 0.13 TOTAL RUNOFF (CFS) = 0.32
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FLOW PROCESS FROM NODE 400.00 TO NODE 405.00 IS CODE = 21

USER-SPECIFIED RUNCOFF COEFFICIENT = .4900

5.C.S. CURVE NUMBER (AMC II) = 85

INITIAL SUBAREA FLOW-LENGTH(FEET) = 589.00
UPSTREAM ELEVATION(FEET)} = 135.20
DOWNSTREAM ELEVATION (FEET) = 115.80
ELEVATION DIFFERENCE(FEET} = 12.40

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.221
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN




THE MAXTIMUM OVERLAND FLOW LENGTH = 95.73
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALI, INTENSITY (INCH/HOUR) = 5.404
SUBAREA RUNOFF (CFS) = 4.08
TOTAL AREA(ACRES) = 1.54 TOTAL RUNOFF (CFS) = 4.08
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FL.OW PROCESS FROM NODE 405.00 TO NODE 405.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.404
USER-SPECIFIED RUNOFF COEFFICIENT = ,4600
S.C.S. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4772
SUBAREA AREA (ACRES) = 1.14 SUBAREA RUNOFF (CFS) = 2.83
TOTAL AREA({(ACRES) = 2.7 TOTAL RUNOFF (CFS) = 6.91
TC{MIN.) = 7.22
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FLOW PROCESS FROM NODE 405.00 TO NODE 405.00 IS CODE = 81

50 YEAR RAINFALIL INTENSITY (INCH/HOUR) = 5.404
USER-SPECIFIED RUNOFF COEFFICIENT = .4600
S.C.S. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4768
SUBAREA AREA(ACRES) = 0.07 SUBAREA RUNOFF (CFS) = 0.17
TOTAL AREA(ACRES) = 2.7 TOTAL RUNOFF (CFS} = 7.09
TC(MIN.) = 7.22
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FLOW PROCESS FRCM NODE 405.00 TO NODE 410.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>»»>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION (FEET) = 115.50 DOWNSTREAM ELEVATION (FEET) = 113.70
STREET LENGTH(FEET) = 111.%0 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH(FEET) = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK({FEET) = 20.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.034

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.034

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

0.0230

Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb)

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.39
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
NOTE: STREET FLOW EXCEEDS TOFP OF CURB.
THE FOLLOWING STREET FLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOW DEPTH(FEET) = 0.52
HALFSTREET FLOOD WIDTH(FEET) = 12.13
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.84
PRODUCT OF DEPTH&VELOCITY{FT*FT/SEC.} = 1.47




STREET FLOW TRAVEL TIME(MIN.) = 0.66 Tc (MIN.} = 7.88

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.109
USER-SPECIFIED RUNOFF COEFFICIENT = ,7900
S5.C.5. CURVE NUMBER (AMC II) = 94
AREA-AVERAGE RUNOFF COEFFICIENT = 0.493
SUBAREA AREA(ACRES) = 0.15 SUBAREA RUNOFF (CFS) = 0.61
TOTAL AREA(ACRES) = 2.9 PEAK FLOW RATE(CFS)} = 7.30
END OF SUBAREA STREET FLOW HYDRAULICS:
DEPTH(FEET} = 0.51 HALFSTREET FLOCD WIDTH(FEET) = 12.03
FLOW VELOCITY (FEET/SEC.) = 2.85 DEPTH*VELOCITY (FT*FT/SEC.) = 1.47
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 410.00 = 700.920 FEET.
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FLOW PROCESS FROM NODE 410.00 TO NODE 410.00 IS CODE = 81

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.109
USER-SPECIFIED RUNCFF COEFFICIENT = .4600
S.C.S. CURVE NUMBER (AMC IT) = 84
AREA-AVERAGE RUNOFF¥F COEFFICIENT = 0.4904
SUBAREA AREA (ACRES) = 0.25 SUBAREA RUNOFF (CFS8) = 0.59
TOTAL AREA (ACRES) = 3.1 TOTAL RUNOFF (CFS) = 7.89
TC(MIN.) = 7.88

X e T R T R R R T
FLOW PROCESS FROM NODE 500.00 TO NODE 505.00 IS CCDE = 21

USER-SPECIFIED RUNOFF COEFFICIENT
S5.C.S8. CURVE NUMBER (AMC II) = 86
INITIAL SUBAREA FLOW-LENGTH (FEET} = 515.10
UPSTREAM ELEVATION{FEET) = 131.90
DOWNSTREAM ELEVATION (FEET) 121.70
ELEVATION DIFFERENCE (FEET) 10.20
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.427
WARNTNG: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 79.80
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN T¢ CALCULATION!
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50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.307
SUBAREA RUNOFF (CFS3) = 5.44
TOTAL AREA (ACRES) = 1.97 TOTAL RUNOFF (CFS) = 5.44

FEERAITT R ARITIRRRRF IRk kdhkdhhhhhhhhhhhhhhdhhhdhkhkhhhhkkhrddhrrkrkrihhhhhhhidhhhkhhkkhtx

FLOW PROCESS FROM NODE 505.00 TO NCODE 505.00 IS CODE = 10

e R R X R L L
FLOW PROCESS FROM NODE 510.00 TO NOCDE 515.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT
S.C.S8. CURVE NUMBER (AMC II) = 92
INITIAL SUBAREA FLOW-LENGTH(FEET) = 273.50
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UPSTREAM ELEVATION(FEET) = 116.10

DOWNSTREAM ELEVATION{FEET) = 110.00

ELEVATION DIFFERENCE (FEET) = 6.10

SUBAREA OVERLAND TIME CF FLOW(MIN.) = 4.759

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 78.46

(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 1.17
TOTAL AREA (ACRES) = 0.24 TOTAL RUNOFF (CFS) = 1.17
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FLOW PROCESS FROM NODE 515.00 TO NODE 515.00 IS CODE = 11

*% MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF TC INTENSITY AREA
NUMBER {CFS) (MIN.) (INCH/HOUR) (ACRE)}
1 1.17 4,76 6.850 0.24
LONGEST FLOWPATH FROM NODE 510.00 TO NODE 515.00 = 273.50 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF T INTENSITY AREA
NUMBER (CF8) (MIN.) (INCH/HOUR) (ACRE)
1 5.44 7.43 5,307 1.97
TONGEST FLOWPATH FROM NODE 500.00 TO NODE 515,00 = 515.10 FEET.
** PEAK FLOW RATE TABLE **%
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 4.65 4.76 6.850
2 6.34 7.43 5.307
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 6.34 Tc (MIN.) = 7.43
TOTAL AREA (ACRES) = 2.2
END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 2.2 TC({MIN.) = 7.43
PEAK FLOW RATE (CFS) = 6.34
*** PEAK FLOW RATE TABLE ***

' Q(CFS) Tc (MIN. )
1 4,65 4.76

END OF RATIONAL METHOD ANALYSIS
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50-YEAR STORM EVENTS
PROPOSED CONDITIONS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Refersnce: SAN DIEGC COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
{(¢) Copyright 1982-2006 Advanced Engineering Software (aes)
Ver. 2.0 Release Date: 06/01/2005 License ID 1402

Analysis prepared by:

kkkkkkkkkkkhkhkkhhhkkhkkkxk*x DESCRIPTION OF STUDY *kkdxxdkkrkdhrrkrkdk kR rdd

* TLAS MANSIONES DE BEONITA JOB # 312-07-04 *
* 50 YEAR ANALYSIS - ULTIMATE CONDITIONS *
* PREPARED BY MIKE REMENSPERGER 9/6/07 *

R s e R R R R R L XX 22222 XX R R R AR TSR SRR RS RS R R E R R RS A RS A R kb

FILE NAME: F:\ACAD\312\AES\312HYD2.DAT
TIME/DATE OF STUDY: 13:36 09/11/2007

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR} = 50.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.600
SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFTIED PERCENT OF GRADIENTS (DECIMAL) TC USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS

FOR ALL DOWNSTREAM ANALYSES
*JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURE GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY {FT) (FT) (FT) (FT)  (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)* (Velocity) Constraint = 6.0 (FT*FT/S)

*3IZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 100.00 TO NODE - 105.00 IS8 CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4600
8.C.8. CURVE NUMBER (AMC II) = 84

INITIAL SUBAREA FLOW-LENGTH (FEET) = 72.00
UPSTREAM ELEVATICN (FEET) = 132.00

DOWNSTREAM ELEVATION (FEET)} = 115.00




ELEVATION DIFFERENCE (FEET) = 17.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.538
WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN T¢ CALCULATICN!

_ 50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.850

NCTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF (CFS) = 0.66

TOTAL AREA (ACRES) = 0.21 TOTAL RUNOFF (CFS) = 0.66
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'FLOW PROCESS FROM NODE 200.00 TO NODE 205.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4900

S.C.S. CURVE NUMBER (AMC II) = 85

INITIAL SUBAREA FLOW-LENGTH (FEET) = 102.00

UPSTREAM ELEVATION (FEET) = 137.00

DOWNSTREAM ELEVATION (FEET) = 134.80

ELEVATION DIFFERENCE (FEET) = 2.20

SUBARREA OVERLAND TIME OF FLOW(MIN.) = 7.907

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 86.57

{(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.097
SUBAREA RUNOFF (CFS} = 0.57
TOTAL AREA (ACRES) = 0.23 TOTAL RUNOFF (CFS) = 0.57
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FLOW PROCESS FROM NCDE 205.00 TO NODE 210.00 IS CODE = 31

»>>%>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) c<<<<

REPRESENTATIVE SLOPE 0.0200
FLOW LENGTH (FEET) = 165.00 MANNING'S N = 0.011
DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.4 INCHES

1]

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.94

ESTIMATED PIPE DIAMETER (INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.57

PIPE TRAVEL TIME (MIN.)} = 0.56 Tc(MIN.) = 8.46

LONGEST FLOWPATH FROM NCDE 200.00 TO NODE 210.00 = 267.00 FEET.
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FLOW PROCESS FROM NODE 210.00 TO NODE 210.00 IS CODE = 81

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.878
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
S.C.8. CURVE NUMBER (AMC ITI) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.43952
SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF (CFS) = 0.80
TOTAL AREA (ACRES) = 0.6 TOTAL RUNOFF (CFS) = 1.35
TC(MIN.) = 8.46
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FLOW PROCESS FROM NODE. 210.00 TO NODE 215.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<




* %

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 95.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.12

ESTIMATED PIPE DIAMETER (INCH} = .00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS} = 1.35

PIPE TRAVEL TIME (MIN.} = 0.26 Tc (MIN.) = 8.72

LONGEST FLOWPATH FRCM NODE 200.00 TO NODE 215.00 = 362.00 FEET.
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FLOW PROCESS FRCOM NODE 215.00 TO NODE 215.00 IS COPE = 81

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.785
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
S$.C.8. CURVE NUMBER (AMC II}) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4349
SUBAREA AREA (ACRES) = 0.11 SUBAREA RUNOCFF (CFS) = 0.22
TOTAL AREA (ACRES) = 0.7 TOTAL RUNOFF(CFS) = : 1.54
TC(MIN.) = 8.72
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FLOW PROCESS FROM NODER 215.00 TC NODE 215.00 IS CODE = 10

:-.___;**********************************************‘k***************************

FLOW PROCESS FROM NODE 220.00 TO NODE 225.00 IS CODE = 21

USER-SPECIFIED RUNOFF CCOEFFICIENT = .4900

8.C.8. CURVE NUMBER (AMC II} = 85

INITIAL SUBAREA FLOW-LENGTH (FEET) = 119.00

UPSTREAM ELEVATION(FEET)} = 136.90

DOWNSTREAM ELEVATION (FEET) = 135.390

ELEVATION DIFFERENCE (FEET) = 1.60

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.625

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 75.17

(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM CVERLAND FLOW LENGTH IS USED IN Tc¢ CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.819
SUBAREA RUNOFF (CFS}) = 0.47
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.47
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FI.OW PROCESS FROM NODE 225.00 TO NODE 215.00 IS CODE = 31
>»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>>USTNG COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <c<<<<

REPRESENTATIVE SLOPE 0.0200

FLOW LENGTH(FEET) = 174.00 MANNING'S N = 0.011
DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.1 INCHES
PIPE-FLOW VELOCITY(FEET/SEC.) = 4.68

li




ESTIMATED PIPE DIAMETER{INCH) = 6.00 NUMBER OF PIPES = 1

PIPE-FLOW{(CFS3) = 0.47
PIPE TRAVEL TIME (MIN.) = 0.62 Te (MIN.) = 9.24
LONGEST FLOWPATH FROM NODE 220.00 TO NODE 215.00 = 293.00 FEET.
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FLOW PROCESS FROM NODE 215.00 TO NODE 215.00 IS CODE = 11

** MATN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER {CFS) {MIN.} (INCH/HOUR) {ACRE)
1 0.47 9.24 4.608 0.20
LONGEST FLOWPATH FROM NODE 220.00 TC NODE 215.00 = 293.00 FEET.
*%* MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMEER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1.54 8.72 4.785 G.74
LONGEST FLOWPATH FROM NOCDE 200.00 TO NODE 215.00 = 362.00 FEET.
*%* PEAK FLOW RATE TABLE **
STREAM RUNOFF TC INTENSITY
NUMBER (CFS) (MIN.) {INCH/HOUR)
1 1.99 8.72 4.785
2 1.96 9.24 4.608
.COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
"PEAK FLOW RATE(CFS) = 1.99 Tc (MIN.)} = 8.72
TOTAL AREA (ACRES) = 0.9
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FLOW PROCESS FROM NODE 215.00 TO NODE 230.00 IS CODE = 31

5>555>COMPUTE PIPE-FLOW TRAVEIL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0840

FLOW LENGTH (FEET) = 12.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 8.0 INCH PIPE IS 3.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 11.46

ESTIMATED PIPE DIAMETER (INCH) = 8.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.99

PIPE TRAVEL TIME (MIN.) = 0.03 Tc (MIN.) = 8.75

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 230.00 = 381.00 FEET.
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FLOW PROCESS FROM NODE 230.00 TO NODE 230.00 IS CODE = 12
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FLOW PROCESS FROM NODE 230.00 TO NODE 230.00 IS CODE = 10
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*

FLOW PROCESS FROM NODE 235.00 TO NODE 240.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4900

S.C.8. CURVE NUMBER (AMC II) = 85

ITNITIAL SUBAREA FLOW-LENGTH(FEET) = 107.00

UPSTREAM ELEVATION{FEET) = 131.10

DOWNSTREAM ELEVATION (FEET) = 129,00

ELEVATION DIFFERENCE (FEET) = 2.10

SUBAREA OVERLAND TIME OF FLOW{(MIN.) = 8.059

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 84.44

(Reference: Table 3-1B of Hydrclogy Manual}
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc¢ CALCULATION!

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.035
SUBAREA RUNOFF (CFS} = 0.57
TOTAL AREA (ACRES) = 0.23 TOTAL RUNOFF (CFS) = 0.57
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FLOW PROCESS FROM NODE 240.00 TO NODE 230.00 IS CODE = 31

>5>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
5>>3>>>USTNG COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 186.00 MANNING'S N = 0.011

DEPTH OF FLOW 1IN 6.0 INCH PIPE IS 3.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4,88

ESTIMATED PIPE DIAMETER (INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.57

PIPE TRAVEL TIME(MIN.)} = 0.63 Tc (MIN.) = 8.69

LONGEST FLOWPATH FROM NODE 235.00 TO NODE 230.00 = 293.00 FEET.
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FLOW PROCESS FROM NODE 230.00 TO NOCDE 230.00 IS COPE = 11

*¥% MAIN STREAM CONFLUENCE DATA #*%*

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)

1 0.57 8.69 4.795 0.23 :
LONGEST FLOWPATH FROM NODE 235,00 TO NODE 230.00 = 293.00 FEET.
*%* MEMORY BANK # 1 CONFLUENCE DATA *¥*

STREAM RUNCFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)

1 1.98 8.75 4.775 0.924

2 1.96 9.27 4.600 0.94
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 230.00 = 381.00 FEET.
**%* PEAX FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
"NUMBER (CFS) (MIN.) (INCH/HOUR)
1 2.54 8.69 4.795

2 2.55 8.75 4.775

3 2.50 9.27 4.600




COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2.55 Tc (MIN.) = 8.75
TOTAL AREA (ACRES) = 1.2
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FLOW PROCESS FROM NODE 230.00 TO NODE 245.00 IS CODE 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<«<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE 0.06262
FLOW LENGTH (FEET) = 124.00 MANNING'S N = 0.011
DEPTH OF FLOW IN 9.0 INCH PIPE IS 6.2 INCHES

I

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.80

ESTIMATED PIPE DIAMETER{INCH} = 9.00 NUMBER OF PIPES = i
PIPE-FLOW(CFS) = 2.55

PIPE TRAVEL TIME{MIN.) = 0.26 Tc(MIN.) = 2.01

LONGEST FLOWPATH FRCM NODE 200.00 TC NODE 245.00 = 505.00 FEET.
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FLOW PROCESS FROM NODE 245.00 TO NCDE 245.00 IS CODE = 81

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.684
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
S.C.S. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOCFF COEFFICIENT = 0.4422
- SUBAREA AREA (ACRES) = 0.47 SUBAREA RUNOFF(CFS) = 0.90
TOTAL AREA(ACRES) = 1.6 TOTAL RUNOFF{(CFS) = 3.40
TC{MIN.) = 9.01
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc
- NUMBER (CFS) (MIN.)
1 3.41 8.96
2 3.40 9.01
3 3.28 9.54
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE (CFS) = 3.41 Tc{(MIN.) = 8.9%6

*

*
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FLOW PROCESS FROM NODE 245.00 TO NODE 245,00 IS CODE = 10
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FLOW PROCESS FROM NCDE 250.00 TO NODE 255.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4900
8.C.8. CURVE NUMBER (AMC II) = 85

INITIAL SUBAREA FLOW-LENGTH (FEET) = 111.00
UPSTREAM ELEVATION(FEET) = 131.20

" DOWNSTREAM ELEVATION (FEET) = 129.00
ELEVATION DIFFERENCE(FEET) = 2.20
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.046

 WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN




THE MAXIMUM CVERLAND FLOW LENGTH = 84.73
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.040
SUBAREA RUNOFF (CFS)} = 0.49
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.49
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FLOW PROCESS FROM NODE 255.00 TO NODE 245.00 IS CODE = 31

>>5»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
s>5>5>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<«

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 186.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.1 INCHES

PIPE~FLOW VELOCITY (FEET/SEC.) = 4.74

ESTIMATED PIPE DIAMETER (INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS} = 0.49

PIPE TRAVEL TIME (MIN.}) = 0.65  Tc{MIN.) = 8.70

LONGEST FLOWPATH FROM NODE 250.00 TO NODE 245.00 = 2587.00 FEET.
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FLOW PROCESS FROM NODE 245.00 TQ NODE 245.00 IS CODE = 11

*% MAIN STREAM CONFLUENCE DATA **

STREAM RUNCFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.} {INCH/HOUR) (ACRE)

1 0.49 8.70 4,792 0.20
LONGEST FLOWPATH FROM NODE 250.00 TO NODE 245.00 = 297.00 FEET.
*%* MEMORY BANK # 2 CONFLUENCE DATA *¥*

STREAM RUNOFF TC INTENSITY AREA
NUMBER (CFS) (MIN. ) {(INCH/HOUR) (ACRE)

1 3.41 8.96 4.703 1.64

2 3.40 9.01 4.684 1.64

3 3.28 9.54 4.516 1.64
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 245,00 = 505.00 FEET.
*% PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.)} {INCH/HOUR)

1 3.81 8.70 4,792

2 3.80 8.96 4.703

3 3.88 9.01 4,684

4 3.74 9.54 4.516
CCMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 3.90 Tc (MIN.) = 8.96
TOTAL AREA (ACRES) = 1.8
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FLOW PROCESS FROM NODE 245,00 TO NODE 260.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<




REPRESENTATIVE SLOPE = 0.0523
FLOW LENGTH (FEET)} = 110.00 MANNING'S N = (0.011
DEPTH OF FLOW IN 9.0 INCH PIPE IS - 6.6 INCHES

. PIPE-FLOW VELOCITY (FEET/SEC.) = 11.15
ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 3.80 :
PIPE TRAVEL TIME (MIN.) = 0.16 Tc (MIN.) = 9.12
LONGEST FLOWPATH FROM NODE 200,00 TO NODE 260.00 = 615.00 FEET.
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FLOW PROCESS FROM NODE 260.00 TO NODE 260.00 IS CODE = 81

50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.648
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
S.C.S. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICTENT = 0.4393
SUBAREA AREA (ACRES) = 0.51  SUBAREA RUNOFF (CFS) = 0.97
TOTAL AREA (ACRES) = 2.3  TOTAL RUNOFF (CFS) = 4,80
TC(MIN.) = 9.12
*% PEAK FLOW RATE TABLE **
STREAM  RUNOFF Tc
NUMBER (CFS) (MIN.)
1 4.89 8.86
2 4.80 9.12
3 4.78 9.18
, 4 4.61 9.70
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE (CFS) = 4.89 Tc(MIN.) = 8.86
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FLOW PRCCESS FROM NODE 260.00 TO NODE 265.00 IS CCDE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

REPRESENTATIVE SLOPE = 0.1250

FLOW LENGTH({FEET) = 41.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 9.0 TNCH PIPE IS 5.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 16.61

ESTIMATED PIPE DIAMETER {INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.89

PITPE TRAVEL TIME(MIN.) = 0.04 Tc(MIN.) = 8.91

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 265.00 = 656.00 FEET.
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FLOW PROCESS FROM NODE 265.00 TO NODE 265.00 IS CODE = 10
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FLOW PROCESS FROM NODE 270.00 TO NODE 265.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .7100
$.C.8. CURVE NUMBER (AMC II) = 292

INITIAL SUBAREA FLOW-LENGTH (FEET) 273.50




UPSTREAM ELEVATION({FEET) = 116.10

DOWNSTREAM ELEVATION (FEET) = 110.C0

ELEVATION DIFFERENCE(FEET) = 6.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.759

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 78.46

(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.850
NOTE: RAINFALI, INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 1.85
TOTAL AREA (ACRES} = 0.38 TOTAL RUNOFF(CFS) = 1.85

Ak kR A A AR AT R A AR AT AR RRRFI NI RR AT LI IR X AR A IS I A A A AR AT IR AR RI A AR A AT AT R A d vk dhhdh

FLOW PROCESS FROM NODE 265.00 TO NODE 265.00 IS CODE = 11

** MATIN STREAM CONFLUENCE DATA **

STREAM RUNOCFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE}

1 1.85 4,76 §.850 -0.38
LONGEST FLOWPATH FROM NODE 270,00 TO NODE 265.00 = 273.50 FEET.
*% MEMORY BANK # 3 CONFLUENCE DATA *%*

STREAM RUNOFF¥ Tc INTENSITY AREA
NUMEBER (CFS) (MIN.) (INCH/HOUR) (ACRE)

1 4.89 8.91 4,721 2.35

2 4.80 9.16 4.634 2.35

3 4.78 9.22 4,616 2.35

4 4.61 9.74 4.454 2.35
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 265.00 = 656.00 FEET.
** PEAK FLOW RATE TABLE *%*

STREAM RUNOCFF TC INTENSITY
NUMBER (CFS) (MIN.) {INCH/HOUR)

1 4.46 4.76 6.850

2 6.16 8.91 4,721

3 6.05 9.16 4.634

4 6.02 9.22 4.616

5 5.81 9.74 4.454
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 6.16 Te{MIN.) =  8.91
TOTAL AREA(ACRES) = 2.7

*********‘k********************************'k*********************************

FLOW PROCESS FRCM NODE 300.00 TO NODE 305.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4900
S.C.8. CURVE NUMBER (AMC II) = 85

INITIAL SUBAREA FLOW-LENGTH(FEET) = 203.00
UPSTREAM ELEVATION (FEET) = 136.00
" DOWNSTREAM ELEVATION(FEET) = 128.00
ELEVATION DIFFERENCE (FEET) = 8,00
SUBAREA OVERLAND TIME OF FLOW{MIN.} = 6.859

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN




THE MAXIMUM OVERLAND FLOW LENGTH = 27.35
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY({INCH/HOUR) = 5.587
SUBAREA RUNOFF (CFS) = 0.96
TOTAL AREA(ACRES) = 0.35 TOTAL RUNOFF(CFS) = 0.96
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FLOW PROCESS FROM NODE 305.00 TO NODE 310.00 IS CODE = 31

»>>»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>5>5>>USING COMPUTER-ESTIMATED PIPESIZE {(NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH (FEET) = 138.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 9.0 INCH PIPE IS 3.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = - 5.59

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.96

PIPE TRAVEL TIME (MIN.) = 0.41 Tc{MIN.) = 7.27

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 310.00 = 341.00 FEET.
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FLOW PROCESS FRCM NODE 310.00 TO NODE 310.00 IS CODE = 81

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.381
USER-SPECIFIED RUNOFF COEFFICIENT = .4600
.8.C.8. CURVE NUMBER (AMC II) = 84
"AREA-AVERAGE RUNOFF COEFFICIENT = 0.4764
SUBAREA AREA{ACRES) = 0.29 SUBAREA RUNOFF (CFS) = 0.72
TOTAL AREA (ACRES} = 0.6 TOTAL RUNOFF (CFS) = 1.64
TC (MIN.) = 7.27
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FLOW PROCESS FROM NOLDE 310.00 TO NODE 315.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLCW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USTING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 14 .60 MANNING'S N = 0.011

DEPTH CF FLOW IN 9.0 INCH PIPE IS 5.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.39

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.64

PIPE TRAVEL TIME(MIN.) = 0.04 Tc (MIN.) = 7.31

LONGEST FLOWPATH FROM NODE '300.00 TO NODE 315.00 = 355.60 FEET.
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FLOW PROCESS FROM NODE 315.00 TO NODE 315.00 IS CODE = 12
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FLOW PROCESS FROM NODE 315.00 TO NODE 315.00 IS CODE = 10

>>>>>MATN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 320.00 TO NODE 325.00 IS CODE = 21
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S.C.8. CURVE NUMBER (AMC II) = 85

INITIAL SUBAREA FLOW-LENGTH (FEET) = £9.00

UPSTREAM ELEVATION(FEET) = 125.90

DOWNSTRE2ZM ELEVATION (FEET} = 124 .50

ELEVATION DIFFERENCE (FEET) = 1.40

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.205
50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.412

SUBAREA RUNOFF(CFS) = 0.27
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF (CFS) = 0.27
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FLOW PROCESS FROM NODE 325.00 TO NODE 315.00 IS CODE = 31

>55>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>>5>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 135.50 MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.01

ESTIMATED PIPE DIAMETER{INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.27

'PIPE TRAVEL TIME(MIN.) = 0.56 Tc (MIN.) = 7.77

LONGEST FLOWPATH FROM NODE 320.00 TO NODE 315.00 = 204 .50 FEET.
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FLOW PROCESS FROM NODE 315.00 TC NODE 315.00 IS CODE = 12
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FLOW PROCESS FRCM NODE 315.00 TO NODE 315.00 IS CODE = 10
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FLOW PROCESS FROM NODE 330.00 TO NODE 335.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4900

8.C.8. CURVE NUMBER (AMC ITI) = 85

INITIAL SUBAREA FLOW-LENGTH (FEET) = 81.00

UPSTREAM ELEVATION (FEET)} = 126.10

DOWNSTREAM ELEVATION (FEET) = 124 .50

ELEVATION DIFFERENCE (FEET) = 1.60

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.876
50 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.110

SUBAREA RUNOFF (CFS) = 0.25

TOTAL AREA (ACRES} = 0.10 TOTAL RUNOFF (CFS) = 0.25
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»>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<«

FLOW PROCESS FROM NODE = 335.00 TO NODE 315.00 IS CODE = 31

>>>»>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW}<<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH (FEET) = 201.40 MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.97

ESTIMATED PIPE DIAMETER (INCH) = £.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.25

PIPE TRAVEL TIME{MIN.} = 0.85 Tc (MIN.) = 8.72

LONGEST FLOWPATH FROM NCDE 330.00 TO NODE 315.00 = 282.40 FEET.

***************************************************‘k***********************'k

FLOW PROCESS FROM NODE 315.00 TO NODE 315.00 IS COPE = 11

*% MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF TC INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 0.25 8.72 4.785 0.10
LONGEST FLOWPATH FROM NODE 330.00 TO NODE 315.00 = 282.40 FEET.
*+* MEMORY BANK # 2 CONFLUENCE DATA **
| 8TREAM RUNCFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) {INCH/HOUR) (ACRE)
1 1.64 7.31 5.363 0.64
LONGEST FLOWPATH FRCM NODE 300.00 TO NODE 315,00 = 355.60 FEET.
*% PEAK FLOW RATE TABLE **
STREAM RUNCFF Tc INTENSITY
NUMBER {CFS) (MIN.) (INCH/HOUR)
1 1.85 7.31 5.363
2 1.71 8.72 4.785
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 1.85 Tc (MIN.) = 7.31
TOTAL AREA (ACRES) = 0.7

-k****************************‘**************‘k******'k'k**'k*'k**********‘k***‘k****

FLOW PROCESS FROM NODE 315.00 TO NODE 315.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **%*

STREAM RUNOFF Te INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1.85 7.31 5.363 0.74
2 1.71 8.72 4.785 0.74
LONGEST FLOWPATH FRCM NODE 300.00 TO NODE . 315.00 = 355.60 FEET.

*% MEMORY BANK # 3 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREL
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)




1 0.27 7.77 5.156 0.10

LONGEST FLOWPATH FROM NODE 320.00 TO NODE 315.00 = 204.50 FEET.
** PEAK FLOW RATE TABLE **
STREAM RUNCFF TC INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 2.10 7.31 5.363
2 2.04 7.7 5.156
3 1.96 8.72 4.785
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2,10 Tc(MIN.) = 7.31
TOTAL AREA (ACRES) = 0.8
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FLOW PROCESS FROM NODE 315.00 TO NODE 340.00 IS CORPE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE 0.0200
FLOW LENGTH(FEET) = 27.50 MANNING'S N = 0.011
DEPTH OF FLOW IN 9.0 INCH PIPE IS &.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.74

ESTIMATED PIPE DIAMETER {INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW({(CFS) = . 2.10

PIPE TRAVEL TIME (MIN.) = 0.07 Tc (MIN.) = 7.38

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 340.00 = 383.10 FEET.

_\'******************'k**************************'k'k*'k***********************'k'k

FLOW PROCESS FROM NODE 340.00 TC NODE 340,00 IS CODE = 12

***‘k*********************************************'k*********************‘k***

FLOW PROCESS FROM NODE 340.00 TO NODE 340.00 IS CODE = 10

*'k***'k****************************************-k'k***************************

FLOW PRCCESS FROM NODE 400.00 TO NODE 405.00 IS CCDE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

§.C.8. CURVE NUMBER (BMC II) = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = 137.50

UPSTREAM ELEVATION (FEET) = 135.20

DOWNSTREAM ELEVATION (FEET) = 129.20

ELEVATION DIFFERENCE (FEET) = 6.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.601

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00

(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc¢ CALCULATION!
50 YEAR RAINFALI INTENSITY({INCH/HOUR) = 5.229

SUBAREA RUNOFF (CFS) = 0.36
TOTAL AREA (ACRES) = 0.17 TOTAL RUNOFF (CFS) = 0.36
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FLOW PROCESS FROM NODE 405.00 TO NODE 410.00 IS CODE = 231
>>>>>COMPUTE PIPE-~FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<«

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET)} = 178.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.} = 4.38

ESTIMATED PIPE DIAMETER (INCH} = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.36

PIPE TRAVEL TIME (MIN.) = 0.68 Tc (MIN.) = 8.28

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 410.00 = 315.50 FEET.
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FLOW PROCESS FROM NODE 410.00 TO NODE 410.00 IS CODE = 81

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.949
USER-SPECIFIED RUNOFF COEFFICIENT = _4900
§.C.S8. CURVE NUMBER (AMC II} = 85
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4666
SUBAREA AREA (ACRES) = 0.41 SUBAREZA RUNOFF (CFS) = 0.99
TOTAL AREA (ACRES) = 0.6 TOTAL RUNOFF (CFS} = 1.34
TC{MIN.} = 8.28

_E*'k********'k***'k'k********************************************‘k*************

"FLOW PROCESS FROM NODE 410.00 TO NODE 410.00 IS CODE = 12

****'k'k*'k***'k***‘k****************************************************‘k******

FLOW PROCESS FROM NODE 410.00 TO NODE 410.00 IS CODE = 10
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FLOW PROCESS FROM NODE 415.00 TO NODE 420.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .43900

S.C.8. CURVE NUMBER (AMC II) = 85

INITIAL SUBAREA FLOW-LENGTH(FEET) = 207,00

UPSTREAM ELEVATION (FEET) = 134.10

DOWNSTREAM ELEVATION (FEET) = 13G.00

ELEVATION DIFFERENCE (FEET)} = 4.10

SUBAREA OVERLAND TIME OF FLOW(MIN.} = 8.047

WARNING: INITIAL SUBAREA FILOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 84.71

{(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.040

SUBAREA RUNOFF (CFS) = 0.81 : :
TOTAL AREA{ACRES) = 0.33 TOTAL RUNOFF (CFS} = 0.81
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FLOW PROCESS FROM NODE 420.00 TO NODE 410.00 IS CODE = 31

>»>»>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 52.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 4.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.24

ESTIMATED PIPE DIAMETER (INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 0.81

PIPE TRAVEL TIME (MIN.) = 0.17 Tc{MIN.) = 8.21

LONGEST FLOWPATH FROM NODE 415.00 TO NODE 410.00 = 259.00 FEERT.
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FLOW PROCESS FROM NODE 410.00 TO NODE 410.00 IS CODE = 11

*%* MATN STREAM CCNFLUENCE DATA *¥%

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN. ) {INCH/HOUR) (ACRE)
1l 0.81 g8.21 4,974 0.33
LONGEST FLOWPATH FROM NODE 415,00 TO NODE 410.00 = 259.00 FEET.
*% MEMORY BANK # 2 CONFLUENCE DATA **
.STREAM RUNOCFEF TcC INTENSITY AREA
"NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1.34 8.28 4.9489 0.58
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 410.00 = 315.50 FEET.
*#% DEAK FLOW RATE TAELE **
STREAM RUNCFF Tc INTENSITY
NUMEBER (CFs) (MIN.) {(INCH/HOUR)
1 2.14 g§.21 4,974
2 2.15 8.28 4.949
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 2.15 Tc (MIN.} = 8.28
TOTAL AREA(ACRES) = 0.9
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FLOW PROCESS FROM NODE 410.00 TC NODE 425,00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USTNG COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE 0.0200
FLOW LENGTH (FEET) = 57.50 MANNING'S N = 0.011
DEPTH OF FLOW IN 9.0 INCH PIPE IS §.1 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.)} = 6.78

ESTIMATED PIPE DIAMETER (INCH) = 92.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS} = 2.15

PIPE TRAVEL TIME{MIN.) = 0.14 Tc (MIN.) = 8.42

LONGEST FLOWPATH FROM NODE 400.00 TOC NODE 425.00 = 373.00 FEET.-
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FLOW PROCESS FROM NODE 425.00 TO NODE 425.00 IS CODE = 81

50 YEAR RAINFALIL INTENSITY {INCH/HOUR) = 4.895
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
S.C.S. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4698
SUBAREA AREA (ACRES) = 0.08 SUBAREA RUNOFF (CF8) = 0.16
TOTAL AREA (ACRES) = 1.0 TOTAL RUNOFF (CFS) = 2.28
TC{MIN.) = 8.42
*% PEAKR FLOW RATE TABLE **
STREAM RUNOFF TC
NUMBER (CFS) (MIN.)
1 2.29 8.35
2 2.28 8.42
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE(CFS) = 2.29 Tc(MIN.) = 8.35
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FLOW PROCESS FROM NODE 425.00 TO NODE 340.00 IS CORE = 31

>5>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>5>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE 0.0200
FLOW LENGTH(FEET) = 72.00 MANNING'S N = 0.011
DEPTH OF FLOW IN 9.0 INCH PIPE IS 6.4 INCHES

I

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.85 :
_ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.29
PIPE TRAVEL TIME (MIN.) = 0.18 Tc (MIN,) = 8.53
LONGEST - FLOWPATH FROM NODE 400.00 TC NODE 340.00 = 445.00 FEET.
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FLOW PROCESS FROM NODE 340.00 TO NODE 340.00 IS CODE = 81

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.854
USER-SPECIFIED RUNOFF COEFFICIENT = .5700
8.C.S. CURVE NUMBER (AMC II} = 87
AREA-AVERAGE RUNOFF COEFFICIENT = (0.4837
SUBAREA AREA(ACRES) = 0.16 SUBAREA RUNOFF{CFS) = 0.44
TOTAL AREA(ACRES) = 1.1 TOTAL RUNOFF(CFS) = . 2.70
TC(MIN.) = 8.53
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FLOW PROCESS FRCM NODE 340.00 TO NODE 340.00 IS CODE = 11

*% MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFE TC INTENSITY AREA

NUMBER (CFS) (MIN.) { INCH/HOUR) (ACRE)
1 S 2.70 8.53 4.854 1.15
2 2.69 8.60 4.830 ' 1.15

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 340.00 = 445.00 FEET.




*

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) {INCH/HOUR) (ACRE)

1 2.10 7.38 5.331 0.84

2 2.04 7.84 5.127 0.84

3 1.96 8.79 4.760 0.84
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 340.00 = 383.10 FEET.
*#% PEAK FLOW RATE TABLE **%* 7
STREAM RUNOFF TC INTENSITY
NUMBER {CFS) (MIN.) (INCH/HOUR)

1 4.44 7.38 5.331

2 4.53 7.84 5.127

3 4.64 8.53 4.854

4 4.61 8.60 4.830

5 4.61 8.79 4.760
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS)} = 4.64 Tc (MIN.) = 8.53
TOTAL AREA(ACRES) = 2.0
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FLOW PROCESS FROM NCDE 340.00 TO NODE 430.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200
- FLOW LENGTH(FEET) = 134.00 MANNING'S N = 0.011
DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.1 INCHES
PIPE-FLOW VELOCITY (FEET/SEC.) = 8.21
ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 4.64
PIPE TRAVEL TIME(MIN.} = 0.27 Tc (MIN.) = 8.80
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 430.00 = 579.00 FEET.

*

*

*
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FLOW PROCESS FROM NODE 430.00 TO NCDE 430.00 IS CODE = 12
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FLOW PROCESS FROM NODE 430.00 TO NODE 430.00 IS CODE = 190
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FLOW PROCESS FROM NODE 435.00 TO NODE 440.00 IS CODE = 21

USER-SPECIFIED RUNCFF COEFFICIENT = .4900

§.C.S8. CURVE NUMBER (AMC II} = 85

INITIAL SUBAREA FLOW-LENGTH(FEET) = 214.00
~ UPSTREAM ELEVATION (FEET) = 129.80

DOWNSTREAM ELEVATION (FEET) = 125.50

ELEVATION DIFFERENCE (FEET) = 4.30

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.027




WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXTIMUM OVERLAND FLOW LENGTH = 85.09
{Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

50 YEAR RAINFALL INTENSITY{INCH/HOUR) = 5.048
SUBAREA RUNOFF(CFS) = 0.69
TOTAL AREA(ACRES) = 0.28 TOTAL RUNOFF (CFS) = 0.69
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FLOW PRCCESS FROM NODE 440.00 TO NODE 430.00 IS CODE = 31
»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 53.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.13

ESTIMATED PIPE DIAMETER (INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 0.69

PIPE TRAVEL TIME(MIN.) = 0.17 Tc(MIN.) = 8.20

LONGEST FLOWPATH FROM NODE 435.00 TO NODE 430.00 = 267.00 FEET.
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FL.OW PRCCESS FROM NODE 430.00 TO NODE 430.00 IS CODE = 11

%% MAIN STREAM CONFLUENCE DATA **

'STREAM RUNOFF TC INTENSITY AREA
NUMBER (CFS3) (MIN.) {INCH/HOUR) (ACRE)

1 0.69 8.20 4.979 0.28
LONGEST FLOWPATH FROM NODE 435.00 TO NODE 430,00 = 267.00 FEET.
** MEMORY BANK # 3 CONFLUENCE DATA *%*

STREAM RUNOFF Tc INTENSITY AREA
NUMEBER (CFS) (MIN.) (INCH/HOUR) (ACRE)

1 4.44 7.65 5.206 1.99

2 4.53 8.11 5.014 1.99

3 4,64 8.80 4.757 1.99

4 4.61 8.87 4.734 1.599

5 4.61 9.06 4.668 1.99
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 430.00 = 579.00 FEET.
*% PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN. ) (INCH/HOUR}

1 5.08 7.65 5.206

2 5.21 8.11 5,014

3 5.19 8.20 4.97%

4 5.30 8.80 4.757

5 5.27 8.87 4.734

6 5.26 9.06 4.668
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

" PEAK FLOW RATE(CFS) = 5.30 Tc (MIN.) = 8.80
TOTAL AREA (ACRES} = 2.3

***‘k**'k**'k'k'k'k*******************‘k************‘k*‘k**‘k*************************




FL.OW PROCESS FROM NODE 430.00 TO NODE 445.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>5>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<«

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 11.50 MANNING'S N = 0.011

DEPTH OF FLOW IN 12.0 INCH PIPE IS 9.0 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) = 8.37

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.30

PIPE TRAVEL TIME{MIN.) = 0.02 Tc (MIN.) = 8,82

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 445.00 = 5%0.50 FEET.
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FLOW PROCESS FROM NODE 445.00 TO NODE 445.00 IS CORE = 12
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FLOW PROCESS FROM NODE 445.00 TO NODE 445 _00 IS CODE = 10
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FLOW PROCESS FROM NODE 450.00 TO NODE 455,00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4900

S.C.8. CURVE NUMBER (AMC IT} = 85

INITIAL SUBAREA FLOW-LENGTH (FEET} = 242.00

UPSTREAM ELEVATION (FEET) = 124.40

DOWNSTREAM ELEVATION (FEET) = 115.00

ELEVATION DIFFERENCE (FEET) = 9.40

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.887

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 97.21

(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATIONI!

50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.572
SURAREA RUNOFF (CFS) = 1.39
TOTAL AREA (ACRES) = 0.51 TOTAL RUNOFF (CFS) = 1.39
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FLOW PROCESS FROM NODE 455.00 TO NODE 460.00 IS CODE = 61

>55>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STANDARD CURB SECTION USED) <<<<<

REPRESENTATIVE SLOPE = 0.0120

STREET LENGTH (FEET) = 108.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.034

QUTSIDE STREET CROSSFALL (DECIMAL) = 0.034




SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOCFF = 1
Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0230

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.85
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET} = 0.35
HALFSTREET FLOOD WIDTH(FEET) = 7.31
AVERAGE FLOW VELOCITY(FEET/SEC.} = 1.83
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.65
STREET FLOW TRAVEL TIME (MIN.) = 0.98 Tc(MIN.) = 7.87
50 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.112
USER-SPECIFIED RUNOFF COEFFICIENT = .7100
§.C.S. CURVE NUMBER (AMC II} = 92
AREA-AVERAGE RUNOFF COEFFICIENT = 0.562
SUBAREA AREA (ACRES) = 0.25 SUBAREA RUNOFF (CFS} = 0.91
TOTAL AREA(ACRES) = 0.8 PEAK FLOW RATE (CFS)} = 2.18

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 7.86

FLOW VELOCITY(FEET/SEC.) = 1.90 DEPTH*VELOCITY (FT*FT/SEC.) = 0.71
LONGEST FLOWPATH FROM NODE 450.00 TO NODE 460.00 = 350.00 FEET.

**************************************'k**I******'k‘k*'k*************************

FLOW PROCESS FROM NODE 460.00 TC NODE 460.00 IS CODE = 11

*% MAIN STREAM CONFLUENCE DATA *¥

' STREAM RUNOCFF TC INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) {ACRE)
1 2.18 7.87 5.112 0.76
LONGEST FLOWPATH FROM NODE 450.00 TO NODE 460.00 = 350.00 FEET.
*% MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) {ACRE)
1 5.08 7.67 5.1986 2.27
2 5.21 8.13 5.005 2,27
3 5,19 8.22 4.970 2.27
4 5.30 8.82 4.749 2.27
5 5.27 8.89 4,726 2.27
6 5.26 9.09 4.660 2.27
LONGEST FLOWPATH FROM NCDE 400.00 TO NODE 460.00 = 580.50 FEET.
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) {INCH/HOUR)
1 7.21 7.67 5.19%9¢6
2 7.23 7.87 5.112
3 7.35 8.13 5.005
4 7.31 8.22 4.970
5 7.33 8.82 4.749
6 7.29 8.89 4.726
7 7.25 9.09 4.660

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
- PEAK FLOW RATE (CFS) = 7.35 Tc (MIN. )
TOTAL AREA (ACRES) = 3.0
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END OF STUDY SUMMARY:
TOTAIL AREA (ACRES) = 3.0 TC(MIN.) = 8.13
PEAK FLOW RATE (CFS) = 7.35
*%* DPEAK FLOW RATE TABLE **%

Q{CF8) Tc (MIN.)

1 7.21 7.67
2 7.23 7.87
3 7.35 8.13
4 7.31 g.22
5 7.33 8.82
6 7.29 8.89
7 7.25 9.09

END OF RATIONAL METHOD ANALYSIS
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RATIONAL, METHOD HYDROLCGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2006 Advanced Engineering Software (aes)
Ver. 2.0 Release Date: 06/01/2005 License ID 1402

Analysis prepared by:

FkEkEhkkhkkkhkhhkKAXEExF 2k **x%% DESCRIPTION OF STUDY #**%kkkkddkhkhdkhkhrrkrhhrhd*

* LAS MANSICNES DE BONITA JOB # 312-07-04 *
* 100 YEAR ANALYSIS - EXISTING CONDITIONS , *
* PREPARED BY MIKE REMENSPERGER 9/6/07 *
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FILE NAME: F:\ACAD\312\AES\312HYD1l.DAT
TIME/DATE OF STUDY: 13:50 09/07/2007

2003 SAN DIEGO MANUAL CRITERIA

.USER SPECIFIED STORM EVENT({YEAR) = 100.00
- 6-HOUR DURATION PRECIPITATION (INCHES) = 2.800
SPECIFIED MINIMUM PIPE SIZE({INCH) = 4.00
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
FOR ALL DOWNSTREAM ANALYSES
*JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY {BT) {FT) {F'T) {FT) ()

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET

as (Maximum Allowable Street Flow Depth)} - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*3TZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TC THE UPSTREAM TRIBUTARY PIPE.*

*******************************************************é********************
FL.OW PROCESS FROM NODE 100.00 TO NODE 105.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4600
8.C.S. CURVE NUMBER (AMC II) = 84

INITIAL SUBAREA FLOW-LENGTH (FEET) = 94.00
UPSTREAM ELEVATION(FEET) = 131.80

DOWNSTREAM ELEVATION(FEET) = 115.00




ELEVATION DIFFERENCE (FEET) = 16.90

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5,185

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.207

SUBAREA RUNOFF (CFS) = 1.08

TOTAL AREA(ACRES) = 0.33 TOTAL RUNOFF (CFS) = 1.09
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FLOW PROCESS FROM NODE 200.00 TO NODE 205.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4600

$.C.8. CURVE NUMBER (AMC II} = 84

INITIAL SUBAREA FLOW-LENGTH (FEET) = 164.00

UPSTREAM ELEVATION (FEET) = 131.00

DOWNSTREAM ELEVATION(FEET) = 129.90

ELEVATION DIFFERENCE (FEET) = 1.10

SUBAREA OVERLAND TIME OF FLOW (MIN.) = 9.921

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 56.83

(Reference: Table 3-1B of Hydrology Manual)
THE MAXTIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.742
SUBAREA RUNOCFF (CFS} = 0.41
TOTAL AREA{ACRES) = 0.19 TOTAIL, RUNOFF (CFS) = 0.41
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F1.OW PROCESS FROM NODE 300.00 TO NODE 305.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

. 8.C.S. CURVE NUMBER (AMC II) = 82
INITIAL SUBAREA FLOW-LENGTH(FEET} = 116.00
UPSTREAM ELEVATION(FEET) = 132.00
DOWNSTREAM ELEVATION (FEET) = 122,70
ELEVATION DIFFERENCE (FEET) = 9.30
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.206
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 100.00

*

(Reference: Table 3-1B of Hydrology Manual)
THE MAXTMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.418
SUBAREA RUNOFF(CFS) = 0.34
TOTAL AREA(ACRES) = 0.13 TOTAL RUNOFF (CFS) = 0.34
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FLOW PROCESS FRCM NODE 400.00 TC NODE 405.00 IS CODE = 21

USER-SPECIFIED RUNOFF CCEFFICIENT = .4500
8.C.S5. CURVE NUMBER (AMC II) = 85

INITIAL SUBRAREA FLOW-LENGTH(FEET) = 589.00
UPSTREAM ELEVATION({FEET) = 135.20
DOWNSTREAM ELEVATION(FEET) = 115.80
ELEVATION DIFFERENCE (FEET) = 19.40

SUBAREA OVERLAND TIME OF FLOW({MIN.)} = 7.221

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN




THE MAXTIMUM OVERLAND FLOW LENGTH = 95.73
{(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.820
SUBAREA RUNOFF (CFS) = 4.39
TOTAL. AREA (ACRES) = 1.54 TOTAL RUNOF¥ (CFS) = 4.39
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FL.OW PROCESS FROM NODE 405,00 TO NODE 405.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.820
USER-SPECIFIED RUNOFF COEFFICIENT = .4600

S.C.S. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOEF COEFFICIENT = 0.4772

SUBAREA AREA (ACRES) = 1.14 SUBAREA RUNOFF(CFS} = 3.05
TOTAL AREA{ACRES) = 2.7 TOTAIL RUNOFF(CFS} = 7.44
TC(MIN.) = 7.22
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FLOW PROCESS FROM NODE 405.00 TO NODE 405,00 IS CODE = 81

&

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.820
USER-SPECIFIED RUNOFF COEFFICIENT = .4600

S.C.8. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4768

SUBAREA AREA (ACRES) = 0.07 SUBAREA RUNOFF (CFS) = 0.19
TOTAL AREA{(ACRES) = 2.7 TOTAL RUNOFF (CFS) = 7.63
TC (MIN.) = 7.22
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FLOW PROCESS FROM NODE 405.00 TO NODE 410.00 IS5 CODE = 61

»5>55>>COMPUTE STREET FLCOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 115.50 DOWNSTREAM ELEVATION({(FEET) = 113.70
STREET LENGTH(FEET} = 111.90 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH(FEET) = 25.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 20.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.034

OUTSIDE STREET CROSSFALL (DECIMAL) = 0.034

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

0.0230

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb)

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.96
STREETFLCW MODEL RESULTS USING ESTIMATED FLOW:
NOTE: STREET FLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREET FLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS8, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.

STREET FLOW DEPTH(FEET) = 0.53

HALFSTREET FLOOD WIDTH(FEET) = 12.45

AVERAGE FLOW VELOCITY (FEET/SEC.) = 2.91
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 1.54




STREET FLOW TRAVEL TIME (MIN.)} = 0.64 Tc {MIN.) = 7.86

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.509
USER-SPECIFIED RUNOFF COEFFICIENT = .79200
. 8.C.S. CURVE NUMBER (AMC II) = 94
AREA-AVERAGE RUNCFF COEFFICIENT = 0.493
SUBAREA AREA(ACRES) = 0.15 SUBAREA RUNOFF (CFS) = 0.65
TOTAL AREA(ACRES) = 2.9 PEAK FLOW RATE(CFS) = 7.88
END OF SUBAREA STREET PFLOW HYDRAULICS:
DEPTH (FEET) = 0.53 HALFSTREET FLQOD WIDTH(FEET) = 12.40
FLOW VELOCITY (FEET/SEC.}) = 2.90 DEPTH*VELOCITY (FT*FT/SEC.) = 1.53
LONGEST FLOWPATH FROM NCDE 400.00 TO NODE 410.00 = 700.20 FEET.
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FLOW PROCESS FROM NODE 410.00 TO NODE 410.00 IS CODE = @81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.509
USER-SPECIFIED RUNOFF COEFFICIENT = .4600
S.C.S. CURVE NUMBER (AMC II) = 84
AREA-AVERAGE RUNOFF CCEFFICIENT = 0.4904
SUBAREA AREA (ACRES) = 0.25 SUBAREA RUNOFF (CFS) = 0.63
TOTAL AREA (ACRES) = 3.1 TOTAL RUNOFF(CFS} = 8.51
TC (MIN.}) = 7.86
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FLOW PRCCESS FROM NODE 500.00 TO NODE 505.00 IS CCDE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .5200

S.C.S. CURVE NUMBER (AMC II) = 86

INITIAL SUBAREA FLOW-LENGTH(FEET)} = 515.10

UPSTREAM ELEVATION (FEET) = 131.90

DOWNSTREAM ELEVATION (FEET) = 121.70

ELEVATION DIFFERENCE (FEET) = 10.20

SUBAREA OVERLAND TIME OF FLOW(MIN.} = 7.427

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 79.80

{(Reference: Table 3-1B of Hydrology Manual)
THE MAXTIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALI INTENSITY (INCH/HOUR}) = 5.716
SUBAREA RUNOFF (CFS) = 5.85
TOTAL: AREA(ACRES) = 1.97 TOTAL RUNOFF (CFS) = 5.85
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FLOW PROCESS FROM NCDE 505.00 TO NODE 505.00 IS CCDE = 10
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FLOW PROCESS FROM NODE 510.00 TO NODE 515.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .7100
S.C.8. CURVE NUMBER (AMC II} = 292

INITIAL SUBAREA FLOW-LENGTH (FEET) 273.50




UPSTREAM ELEVATION(FEET) = 116.10

DOWNSTREAM ELEVATION(FEET) = 110.00

ELEVATION DIFFERENCE(FEET) = 6.10

SUBAREA OVERLAND TIME OF FLOW (MIN.) = 4.759

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 78.46

(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc¢ CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.377
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 1.26
TOTAL AREA (ACRES) = 0.24 TOTAL RUNOFF (CFS) = 1.26
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FLOW PROCESS FROM NODE 515.00 TO NODE 515,00 IS CODE = 11

#%* MATN STREAM CONFLUENCE DATA *¥

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) {ACRE)
1 1.26 4.76 7.377 0.24
LONGEST FLOWPATH FROM NODE 510.00 TO NODE 515.00 = 273.50 FEET.
*% MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) {ACRE)
1 5.85 7.43 5.716 1.97
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 515.00 = 515.10 FEET.
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 5.01 4.76 7.377
2 6.83 7.43 5.716
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 6.83 Tc(MIN.) = 7.43
TOTAL AREA (ACRES) = 2.2
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 2.2 TC(MIN.) = 7.43
PEAX FLOW RATE (CFS) = 6.83

*%% PEAK FLOW RATE TABLE **¥*
Q{CFS) Tc (MIN.)
1 5.01 4.76

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PRCOGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2006 Advanced Engineering Software (aes)
Ver. 2.0 Release Date: 06/01/2005 License ID 1402

Analysis prepared by:

AhkkkkEkhkhkhkhkr R kA A XA FR*d%%%* DESCRIPTION OF STUDY ** %% % d kA k* X RAXAKRXAX A XA XA XX

* LAS MANSIONES DE BONITA JOB # 312-07-04 *
* 100 YEAR ANALYSIS - ULTIMATE CONDITIONS . *
* PREPARED BY MIKE REMENSPERGER 9/6/07 *
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FILE NAME: F:\ACAD\312\AES\312HYD2.DAT
TIME/DATE OF STUDY: 13:35 09/11/2007

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00
6-HOUR DURATION PRECIPITATION {INCHES) = 2.800
SPECIFIED MINIMUM PIPE SIZE(INCH)} = 4.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDROLOGY MANUAIL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS
FOR ALL DOWNSTREAM ANALYSES
*JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALI. IN- / QUT-/PARK- HEIGHT WIDTH LIP HIKE FACTCR
NOG. (FT) (FT) SIDE / SIDE/ WAY {FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLCBAIL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. {Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*3IZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAIL TO THE UPSTREAM TRIBUTARY PIPE.*

R R R R e S 22 T E R R R S S S S SRR RS R R R R bRt

FLOW PROCESS FROM NODE 100.00 TO NODE 105.00 IS CODE = 21

USER-SPECIFIED RUNCFF COEFFICIENT = .4600
$.C.S. CURVE NUMBER (AMC II) = 84

INITIAL SUBAREA FLOW-LENGTH(FEET) = 72.00
UPSTREAM ELEVATION (FEET) = 132.00

DOWNSTREAM ELEVATION(FEET) = 115.00




ELEVATION DIFFERENCE (FEET) = 17.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4,538

WARNING: THE MAXTIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.377

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF(CFS) = g.71

TOTAL AREA(ACRES) = 0.21 TOTAL RUNOFF (CFS) = 0.71
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FLOW PROCESS FROM NODE 200.00 TO NODE 205.00 IS CCDE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4900

$.C.S. CURVE NUMBER (AMC II) = 85

INITIAL SUBAREA FLOW-LENGTH(FEET) = 102.00

UPSTREAM ELEVATION(FEET) = 137.00

DOWNSTREAM ELEVATION (FEET) = 134.890

ELEVATION DIFFERENCE (FEET) = 2.20

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.907

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 86.57

(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc¢ CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.489
SUBAREA RUNOFF(CFS) = 0.62
TOTAL AREA(ACRES) = 0.23 TOTAL RUNOFF (CFS) = 0.62

*'k'k*************‘k****************‘k**********‘k*******************************

FLOW PROCESS FROM NODE 205.00 TO NODE 210.00 IS CODE = 31

»5555>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»55>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200
FLOW LENGTH (FEET) = 165.00 MANNING'S N = 0.011
DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.00

ESTIMATED PIPE DIAMETER(INCH) = 6.00 NUMBER CF PIPES = 1
PIPE-FLOW(CFS) = 0.62

PIPE TRAVEL TIME{MIN.) = 0.55 Tc(MIN.) = 8.46

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 210.00 = 267.00 FEET.
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FLOW PROCESS FROM NODE 210.00 TO NODE 210,00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.256
USER-SPECIFIED RUNOFF COEFFICIENT = .4100

§.C.S8. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4392

SUBAREA AREA(ACRES) = 0.40 SUBAREA RUNOFF (CFS) = 0.86
TOTAL AREA (ACRES) = 0.6 TOTAL RUNOFF (CFS) = 1.45
TC(MIN.) = 8.46
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FLOW PROCESS FROM NODE 210.00 TO NODE 215.00 IS CODE = 31

>>5>5>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<




*

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<«<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 95.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.21

ESTIMATED PIPE DIAMETER (INCH) = ©.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.45

PIPE TRAVEL TIME(MIN.) = 0.26 Tc (MIN.) = 8.71

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 215.00 = 362.00 FEET.
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FLOW PROCESS FROM NODE 215,00 TO NCDE 215.00 IS CODE = &1

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.156
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
S.C.8. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.43459
SUBAREA AREA (ACRES) = 0.11 SUBAREA RUNOFF (CFS) = 0.23
TOTAL AREA (ACRES) = 0.7 TOTAL RUNOFF (CFS} = 1.66
TC(MIN.} = 8.71
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FLOW PROCESS FROM NODE - 215.00 TO NODE 215.00 IS CODE = 10

-x**‘k*********‘k‘k**************‘k‘k'k**'k**'k'k**'k'k*‘k‘k****‘k************************

FLOW PROCESS FROM NODE 220.00 TO NODE 225.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .49%00

S.C.8. CURVE NUMBER (AMC II) = 85

INITIAL SUBAREA FLOW-LENGTH(FEET) = 119.00

UPSTREAM ELEVATION (FEET) = 136.20

DOWNSTREAM ELEVATION (FEET) 135.30

ELEVATION DIFFERENCE (FEET) 1.60

SUBAREA OVERLAND TIME OF FLOW(MIN.} = 8.625

WARNING: INITTIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLCW LENGTH = 75.17
(Reference:; Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

([

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.190
SUBAREA RUNQFF (CFS) = 0.51
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.51

kA Ak kAR R A A IR A I AR A A A AR TR A A A AR R R AR RRARKR IR A I AR IFT AR AL A RN AR AR AR AR AR AR b Ak rn

FLOW PRQCESS FROM NODE 225.00 TO NODE 215.00 IS CODE = 31

>5%>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200
FLOW LENGTH (FEET) = 174.00 MANNING'S N = 0.011
DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.78




ESTIMATED PIPE DIAMETER(INCH} = 6.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 0.51
PIPE TRAVEL TIME(MIN.) = 0.61 Tc (MIN.) = 9.23
LONGEST FLOWPATH FROM NODE 220.00 TO NODE 215.00 = 293.00 FEET.
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FLOW PROCESS FROM NODE 215.00 TOC NODE 215.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF TC INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOQUR) (ACRE)
1 0.51 9.23 4,967 0.20
LONGEST FLOWPATH FROM NODE 220.00 TO NODE 215,00 = 293.00 FEET.
*% MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1.66 8.71 5.156 0.74
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 215.00 = 362.00 FEET.
*% PEAK FLOW RATE TABLE **
STREAM RUNOFF TC INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 2.14 8.71 5,156
2 2.11 9.23 4.967
- COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2.14 Te (MIN.) = 8.71
TOTAL AREA (ACRES) = 0.9
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FLOW PROCESS FROM NCDE 215.00 TO NODE 230.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0,0840

FLOW LENGTH (FEET) = 19,00 MANNING'S N = 0.011

DEPTH OF FLOW IN 2.0 INCH PIPE IS 3.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 11.69

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.14

PIPE TRAVEL TIME (MIN.) = 0.03 Tc (MIN.) = 8.74

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 230.00 = 381.00 FEET.
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FLOW- PROCESS FROM NODE 230.00 TO NODE 230,00 IS CODE = 12
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FLOW PRCCESS FROM NODE 230.00 TO NODE 230.00 IS COPE = 10




*
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FL.LOW PROCESS FROM NODE 235.00 TO NODE 240.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

USER-SPECIFIED RUNOFF COEFFICIENT = .4900

S.C.S. CURVE NUMBER (AMC II) = 85

INITIAL SUBAREA FLOW-LENGTH(FEET) = 107.00

UPSTREAM ELEVATION (FEET) = 131.10

DOWNSTREAM ELEVATION (FEET) = 129.00

ELEVATION DIFFERENCE (FEET) = 2.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.059

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 84 .44

(Reference: Table 3-1B of Hydrology Manual) :
THE MAXTIMUM OVERLAND FLOW LENGTH IS USED IN Tc¢ CALCULATION!

100 YEAR RATINFALL INTENSITY(INCH/HOUR} = 5.422
SUBAREA RUNOFF (CFS) = 0.61
TOTAL AREA(ACRES) = 0.23 TOTAL RUNOFF (CFS) = 0.61
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FLOW PROCESS FROM NODE 240.00 TO NODE 230.00 IS CODE = 31
»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>5>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<«x<

REPRESENTATIVE SLOPE 0.0200
FLOW LENGTH (FEET) = 186.00 MANNING'S N = 0.011
DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.6 INCHES

- PIPE-FLOW VELOCITY (FEET/SEC.) = 4,98 _

'ESTIMATED PIPE DIAMETER (INCH) = 6.00 NUMBER QF PIPES =. 1
PIPE-FLOW(CFS) = 0.61

PIPE TRAVEL TIME (MIN.) = 0.62 Tc (MIN.} = 8.68

LONGEST FLOWPATH FROM NODE 235.00 TO NCDE 230.00 = 293.00 FEET.

*
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FLOW PROCESS FROM NODE 230.00 TO NODE 230.00 IS CODE = 11

*%* MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF TC INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 0.61 8.68 5.168 0.23
LONGEST FLOWPATH FROM NODE 235.00 TO NODE 230.00 = 293.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) {ACRE)
1 2.14 8.74 5.146 0.94
2 2.11 9.26 4,958 0.94
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 230.00 = 381.00 FEET.
*% PEAK FLOW RATE TABLE **
STREAM RUNOFF TC INTENSITY
NUMBRER (CFS) (MIN.} {INCH/HOUR}
1 2.74 8.68 5.168
2 2.75 8.74 5.146

3 2.69 9.26 4.958




- TOTAL AREA (ACRES)

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) 2.75 Tc (MIN.)
1.2

8.74
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>5>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USTING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)

REPRESENTATIVE SLOPE 0.0262
124.00

FLOW LENGTH(FEET)

DEPTH OF FLOW IN 9.0 INCH PIPE IS
PIPE-FLOW VELOCITY (FEET/SEC.) 7.89
ESTIMATED PIPE DIAMETER (INCH) 9.00
PIPE-FLOW (CFS) 2.75
PIPE TRAVEL TIME (MIN.) =
LONGEST FLOWPATH FROM NODE

FLLOW PROCESS FROM NODE 230.00 TO NODE 245.00 IS CODE

MANNING'S N 0.011
6.6 INCHES

NUMBER OF PIPES = 1

9.00
245.00

0.26 Tc (MIN.)

200.00 TO NODE 505.00 FEET.

B R e L R R R R R 2 AR XEE R R SRR R R R LS R &5 5 0L R AR R T LR R SRR R

FL.OW PROCESS FROM NODE 245.00 TC NODE 245.00 IS CODE = 81
>>»5>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<«<<
100 YEAR RAINFALL INTENSITY {INCH/HOUR) = ©5.049
USER-SPECIFIED RUNOFF COEFFICIENT = .,4100
8.C.8. CURVE NUMBER {(&AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4422
< SUBAREA AREA(ACRES) = 0.47 SUBAREA RUMNOFF (CFS) = 0.97
. TOTAL AREZ (ACRES) = 1.6 TOTAL RUNOFF(CFS) = 3.66
TC{MIN.) = 9.00
*% PEAK PFLOW RATE TABLE **
STREAM RUNOFF TC
NUMBER {CFS) {MIN.)
1 3.68 8.94
2 3,66 9.00
3 3.53 9.52
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE(CFS) = 3.68 Tec{MIN.) = 8.94
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245.00 IS CODE

FLOW PROCESS FROM NODE 245.00 TO NODE
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FLOW PROCESS FROM NODE 250,00 TO NODE 255.00 IS5 CODE 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4900
S.C.8. CURVE NUMBER (AMC II) = 85

INITIAL SUBAREA FLOW-LENGTH (FEET) = 111.00
UPSTREAM ELEVATION (FEET) = 131.20
'DOWNSTREAM ELEVATION (FEET) = 129. 00
ELEVATION DIFFERENCE (FEET) = 2.20
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.046

WARNING:

INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN




THE MAXIMUM QOVERLAND FLOW LENGTH = 8B4.73
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.428
SUBAREA RUNOFF(CFS} = 0.53
TOTATL, AREA(ACRES} = 0.20 TOTAL RUNOFF (CFS) = 0.53
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FL.OW PROCESS FROM NODE 255.00 TO NODE 245.00 IS CCODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USTNG COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = (0.0200

FLOW LENGTH (FEET) = 186.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 3.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4.85

ESTIMATED PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = i
PIPE-FLOW(CFS) = 0.53

PIPE TRAVEL TIME(MIN.) = 0.64 Tc{MIN.) = 8.69

LONGEST FLCWPATH FROM NODE 250.00 TO NODE 245.00 = 297.00 FEET.
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FLOW PROCESS FROM NODE 245.00 TO NODE 245.00 IS CODE = 11

** MATN STREAM CONFLUENCE DATA *%

- STREAM RUNOFF TC INTENSITY AREA
NUMEBER (CFS) (MIN. ) {INCH/HOUR) {ACRE)

1 0.53 8.69 5.167 0.20
LONGEST FLCWPATH FROM NODE 250.00 TO NODE 245.00 = 297.00 FEET.
*% MEMORY BANK # 2 CONFLUENCE DATA **

STREAM RUNOCFF TC INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE}

1 3.68 8.94 5.070 1.64

2 3.66 9.00 . 5.040 1.64

3 3.53 9.52 4.869 1.64
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 245.00 = 505.00 FEET.
%% PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)

1 4,10 8.69 5.167

2 4.20 8.94 5.070

3 4.18 9.00 5.049

4 4,03 9.52 4.869
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 4,20 Tc (MIN.) = 8.54
TOTAL AREA(ACRES) = 1.8

*;k**********************************#************‘k‘k*************************

FLOW PROCESS FROM NODE 245.00 TO NODE 260.00 IS CODE = 31

»>»»=>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»5>>>USING COMPUTER—ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<




REPRESENTATIVE SLOPE = 0.0523

FLOW LENGTH (FEET) = 110.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 2.0 INCH PIPE IS 7.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 11.24

ESTIMATED PIPE DIAMETER{INCH} = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.20

PIPE TRAVEL TIME (MIN.} = 0.16 Te (MIN.} = 9,11

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 260.00 = 615.00 FEET.
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FLOW PROCESS FROM NCDE 260,00 TO NODE 260.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR}) = 5.011
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
S.C.S. CURVE NUMBER (AMC II} = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4393
SUBAREA AREA(ACRES) = 0.51 SUBAREA RUNOFF (CFS) = 1.05
TOTAL AREA(ACRES) = 2.3 TOTAL RUNOFF(CFS} = 5.17
TC(MIN.) = 9.11
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc
NUMBER (CFS) (MIN.)
1 5.27 8.85
2 5.17 9.11
3 5.15 2.16
4 4.97 9.69
NEW PEAK FLOW DATA ARE:
- PEAK FLOW RATE({(CFS) = 5.27 Tc(MIN.) = 8.85
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FLOW PROCESS FROM NODE 260.00 TO NODE 265,00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW}<<<<«<

REPRESENTATIVE SLOPE 0.1250
FLOW LENGTH (FEET) = 41.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 9.0 INCH PIPE I8 6.0 INCHES

1]

PIPE-FLOW VELOCITY (FEET/SEC.) = 16.87

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.27

PIPE TRAVEL TIME (MIN.) = 0.04 Tc (MIN.) = 8.89

LONGEST FLOWPATH FROM NODE 200.00 TC NODE 265.00 = 656,00 FEET.
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FLOW PROCESS FROM NODE 265,00 TO NODE 265.00 IS CODE = 10
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FLOW PROCESS FROM NOLDE 270.00 TO NCDE 265.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .7100
§.C.S. CURVE NUMBER (AMC II) = 92

INITIAL SUBAREA FLOW-LENGTH (FEET) 273.50

il




UPSTREAM ELEVATION(FEET) = 116.10

DOWNSTREAM ELEVATION (FEET) = 110.00

ELEVATION DIFFERENCE (FEET) = 6.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.759

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 78.46

(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.377
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 1.99
TOTAL AREA(ACRES) = 0.38 TOTAL RUNOFF (CFS) = 1.99
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FLOW PROCESS FROM NODE 265.00 TO NODE 265.00 IS CODE = 11

*%* MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR} {ACRE)

1 1.99 4.76 7.377 0.38
LONGEST FLOWPATH FROM NODE 270.00 TO NODE 265.00 = 273.50 FEET.
** MEMORY BANK # 3 CONFLUENCE DATA *¥
STREAM RUNOFF TcC INTENSITY AREA
NUMBER (CFS) {(MIN.)} (INCH/HOUR) (ACRE)

1 5.27 8.89 5.080 2.35

2 5.17 9.15 4.997 2.35

3 5.15 9.21 4,977 2.35

4 4,97 9.73 4.803 2.35
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 265.00 = 656.00 FEET.
** PEAK FLOW RATE TABLE *¥*

STREAM RUNOFF Tc INTENSITY
NUMBER {CFS) (MIN.} (INCH/HOUR)

1 4.81 4.76 7.377

2 6.64 8.895 5.090

3 §.52 9.15 4.9%97

4 6.49 9.21 4.977

5 6.27 9.73 4,803
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 6.64 Tc{MIN.) = 8.89
TOTAL AREA(ACRES} = 2.7
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FLOW PROCESS FROM NODE 300.00 TO NODE 305.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4900
8.C.8. CURVE NUMBER (AMC II} = 85

INITIAL SUBAREA FLOW-LENGTH(FEET) = 203.00
UPSTREAM ELEVATION (FEET) = 136.00
DOWNSTREAM ELEVATION (FEET) = 128.00
ELEVATION DIFFERENCE (FEET) = g.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.859
WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN




THE MAXIMUM OVERLAND FLOW LENGTH = 97.35
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.016
SUBAREA RUNOFF{CFS) = 1.03
TOTAL AREA (ACRES) = 0.35 TOTAL RUNOFF (CFS) = 1.03
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FLOW PRCCESS FROM NODE 305.00 TO NODE 310.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH (FEET) = 138.00 MANNING'S N = (.011

DEPTH OF FLOW IN 9.0 INCH PIPE IS 3.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.} = 5.70 :
ESTIMATED PIPE DIAMETER (INCH} = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS} = 1.03

PIPE TRAVEL TIME (MIN.) = 0.40 Tc (MIN.) = 7.26

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 310.00 = 341.00 FEET.

B 3 R R R R R R 222322 R S S AR SRS SR EEE S E LRSS SRR S EE R

FLOW PROCESS FRCM NODE 310.00 TO NODE 310.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.799
USER-SPECIFIED RUNOFF COEFFICIENT = .4600
' 8.C.8. CURVE NUMBER (AMC II}) = 84
. AREA-AVERAGE RUNOFF COEFFICIENT = 0.4764
SUBAREA AREA (ACRES) = 0.29 SUBAREA RUNCFF (CFS) = 0.77
TOTAL AREA (ACRES) = 0.6 TOTAL RUNOFF (CFS) = 1.77
TC(MIN.) = 7.26

*
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FLOW PROCESS FROM NODE 310.00 TO NODE 315.00 IS CODE = 31

>5>5>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>>»>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200
FLOW LENGTH (FEET) = 14.60 MANNING'S N = 0.011

DEPTH OF FLOW IN 9.0 INCH PIPE IS 5.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.} = 6.52

ESTIMATED PIPE DIAMETER (INCH} = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.77

PIPE TRAVEL TIME (MIN.) = 0.04 Tc (MIN.) = 7.30

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 315.00 = 355,60 FEET.

*****'k****************‘k‘k***************************************************

FLOW PROCESS FROM NODE 315.00 TC NODE 315.00 IS CODE = 12

AR AR R AR KK I E I A FRAARRRIRE I AR F AR AR AR AR AR AR AR A IR IR R A bR A h Ak A XA d AT IR F ok kR IR h %
FI1.OW PROCESS FROM NODE 315.00 TCO NODE 315.00 IS CCDE = 10

>>>>>MATN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FRCM NCDE 320.00 TO NODE 325.00 IS CODE = 21

USER-SPECIFIED RUNCFF COEFFICIENT = .4900

§.C.S. CURVE NUMBER (AMC II) = 85
INITIAL SUBAREA FLOW-LENGTH (FEET) = 69.00
UPSTREAM ELEVATION (FEET) = 125.80
DOWNSTREAM ELEVATION(FEET) = 124.50
ELEVATION DIFFERENCE (FEET} = 1.40
SUBAREA OVERLAND TIME OF FLOW (MIN.) = 7.205
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.829
SUBAREA RUNOFF(CFS) = 0.29
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF (CFS} = 0.29
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FLLOW PROCESS FROM NODE 325.00 TO NODE 315.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200
FLOW LENGTH(FEET) = 135,50 MANNING'S N = 0.011
DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4,12

ESTIMATED PIPE DIAMETER (INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.29

PIPE TRAVEL TIME (MIN.} = 0.55 Tc (MIN.) = 7.75

LONGEST FLOWPATH FROM NODE 320.00 TO NODE 315.00 = 204.50 FEET.
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FLCW PROCESS FROM NODE 315,00 TO NODE 315.00 IS CODE = 12

2 R R R R R e e e R T TS Y
FLOW PROCESS FROM NODE 315.00 TO NODE 315.00 IS CODE = 10
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FLOW PROCESS FRCM NODE 330.00 TO NCDE 335.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4200

S.C.8. CURVE NUMBER {(AMC II} = 85

INITIAIL SUBAREA FLOW-LENGTH (FEET) = 81.00

UPSTREAM ELEVATION (FEET) = 126.10

DOWNSTREAM ELEVATION(FEET) = ' 124.50
ELEVATION DIFFERENCE (FEET) = 1.60

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.876
100 YEAR RAINFALL INTENSITY (INCH/HOUR} = 5.503
SUBAREA RUNOFF (CFS} = .27

TOTAL AREA (ACRES) = 0.10 TOTAL RUNOFF (CFS) = 0.27
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FLOW PROCESS FROM NODE 335.00 TO NODE 215.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»55>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<c<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH (FEET) = 201.40 MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 4,07

ESTIMATED PIPE DIAMETER (INCH} = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS) = 0.27

PIPE TRAVEL TIME{MIN.) = 0.82 Tc(MIN.}) = - 8.70

LONGEST FLOWPATH FROM NODE 330.00 TO NODE 315.00 = 282.40 FEET.
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FLOW PROCESS FROM NODE 315.00 TO NODE 315.00 IS CCDE = 11

*%* MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF TcC INTENSITY AREA
NUMBER (CFS) (MIN.) {INCH/HOUR) (ACRE)
1 0.27 8.70 5.161 0.10
1LONGEST FLOWPATH FROM NODE 330.00 TO NODE 315.00 = 282.40 FEET.
*+* MEMORY BANK # 2 CONFLUENCE DATA **
- STREAM RUNOFF T INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1.77 7.30 5.779 0.64
LONGEST FLOWPATH FROM NODE 300.00 TQ NODE 315.00 = 355.60 FEET.
** PEAK FLOW RATE TABLE **
STREAM RUNOFF TC INTENSITY
NUMBER (CFS) (MIN.)} {INCH/HOUR)
1 1.99 7.30 5.779
2 1.85 8.70 5.161
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1.99 Tc(MIN.) = 7.30
TOTAIL: AREA (ACRES) = 0.7
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FLOW PROCESS FROM NODE 315.00 TO NODE 315.00 IS CCDE = 11

** MAIN STREAM CONFLUENCE DATA **%*

STREAM RUNCFF Tc INTENSITY “ AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE}
1 1.99 7.30 5.779 0.74
2 1.85 8.70 5.161 0.74
LONGEST FLCWPATH FROM NODE 300.00 TO NODE 315.00 = 355.60 FEET.

** MEMORY BANK # 3 CONFLUENCE DATA *%*
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) {INCH/HOUR) (ACRE)




1 0.29 7.75 5.559 0.10

LONGEST FLOWPATH FROM NODE 320.00 TO NODE 315.00 = 204 .50 FEET.
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 2.26 7.30 5.779
2 2.20 7.75 5.559
3 2.11 8.70 5.161
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2.26 Tc (MIN.) = 7.30
TOTAL, AREA(ACRES) = 0.8
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FLOW PROCESS FRCM NODE 315.00 TO NODE 340.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH (FEET) = 27.50 MANNING'S N = 0.011

DEPTH OF FLOW IN 9.0 INCH PIPE IS 6.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.83

ESTIMATED PIPE DIAMETER(INCH) = 2.00 NUMBER COF PIPES = 1
PIPE-FLOW(CFS) = 2.26

PIPE TRAVEL TIME (MIN.) = 0.07 Tc (MIN.} = 7.37

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 340.00 = 383.10 FEET.
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FLOW PROCESS FROM NODE 340.00 TO NODE 340.00 IS CODE = 12

*'k*********************#***'k'k'k'k*'k***‘k***jk*********‘k*************************

FLOW PROCESS FROM NODE 340,00 TO NODE 340.00 IS CODE = 10
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FLOW PROCESS FROM NODE 400.00 TO NODE 405.00 IS CODE = 21

USER-SPECIFIED RUNCFF COEFFICIENT = .4100

S.C.S. CURVE NUMBER (AMC II)} = 82

INITIAL SUBAREA FLOW-LENGTH(FEET} = 137.50

UPSTREAM ELEVATION (FEET) = 135.20

DOWNSTREAM ELEVATION (FEET) = 125.20

ELEVATION DIFFERENCE (FEET) = 6.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 7.601

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXTMUM OVERLAND FLOW LENGTH = 100.00

(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.631

SUBAREA RUNOFF (CFS) = 0.39
TOTAL AREA(ACRES) = .17 TOTAL RUNOFF (CFS) = 0.39
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FLOW PROCESS FROM NODE 405.00 TO NODE 410.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = (.0200

FLOW LENGTH (FEET) = 178.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.48

ESTIMATED PIPE DIAMETER (INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS}) = 0.39

PIPE TRAVEL TIME (MIN.) = 0.66 Tc (MIN.) = 8.26 _
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 410,00 = 315.50 FEET.
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FLOW PROCESS FROM NCDE 410.00 TO NODE 410.00 IS CODE = 81

100 YEAR RAINFALI INTENSITY (INCH/HOUR} = 5.336
USER-SPECIFIED RUNOFF COEFFICIENT = .4900

5.C.8. CURVE NUMBER (AMC II) = 85
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4666

SUBAREA AREA (ACRES) = 0.41 SUBAREA RUNOFF (CFS) = 1.07
TOTAL AREA(ACRES) = 0.6 TOTAL RUNOFF(CFS) = 1.44
TC{MIN.) = 8.26
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'FLOW PROCESS FROM NODE 410.00 TO NODE 410.00 IS CODE = 12
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FLOW PROCESS FRCM NCDE 410,00 TO NODE 410.00 IS CODE = 10
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FLOW PROCESS FROM NODE 415.00 TO NODE 420.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4900

$.C.S8. CURVE NUMBER (AMC II) = 85

INITIAL SUBAREA FLOW-LENGTH(FEET) = 207.00

UPSTREAM ELEVATION(FEET) = 134.10

DOWNSTREAM ELEVATION(FEET) = 130.00

ELEVATION DIFFERENCE (FEET} = 4.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.047

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 84.71

(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM COVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.427

SUBAREA RUNOFF (CFS) = ~0.88
TOTAL AREA (ACRES) = - 0.33 TOTAL RUNOFF(CFS) = 0.88
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FLOW PROCESS FROM NODE 420.00 TO NODE 410,00 IS CCDE = 31

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET) = 52.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 4,7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.31

ESTIMATED PIPE DIAMETER (INCH} = 6.00 NUMRER OF PIPES = 1
PIPE-FLOW(CFS) = 0.88

PIPE TRAVEL TIME(MIN.) = .16 Tc (MIN.) = 8.21

LONGEST FLOWPATH FROM NODE 415.00 TO NODE 410.00 = 252.00 FEET.
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FLOW PROCESS FROM NODE 410.00 TO NODE 410.00 IS CODE = 11

*% MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 0.88 8.21 5.358 0.33
LONGEST FLOWPATH FROM NODE 415.00 TO NODE 410.00 = 255.00 FEET.
~ *% MEMORY BANK # 2 CONFLUENCE DATA **
- STREAM RUNOFF Tc INTENSITY AREA
"NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1.44 8.26 5.336 0.58
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 410.00 = 315.50 FEET.
** PEAK FLOW RATE TABLE **
STREAM RUNOFF T¢ INTENSITY
NUMBER ({CFS) (MIN.) (INCH/HOUR)
1 2.31 8.21 5.358
2 2.32 8.26 5.336
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2.32 Tc (MIN.) = 8.26
TOTAL AREA(ACRES} = 0.9

*
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FLOW PROCESS FROM NODE 410.00 TO NODE 425.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLCW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USTNG COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH(FEET} = 57.50 MANNING'S N = 0.011

DEPTH OF FLOW IN 2.0 INCH PIPE IS 6.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.85

ESTIMATED PIPE DIAMETER (INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 2.32

' PIPE TRAVEL TIME (MIN.) = 0.14 Tc(MIN.} = 8.40

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 425.00 = 373.00 FEET.

'A'**'k'k**'k**'k**‘k***********************t*********‘k***************************




FLOW PROCESS FROM NODE 425,00 TO NODE 425,00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.278
USER-SPECIFIED RUNCFF COEFFICIENT = .4100

S.C.S. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4698

SUBAREA AREA (ACRES) = 0.08 SUBAREA RUNOFF(CFS) = 0.17
TOTAL AREA (ACRES) = 1.0 TOTAL RUNOFF (CFS) = 2.45
TC(MIN.) = 8.40
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FLOW PROCESS FROM NODE 425.00 TO NODE 340.00 IS CODE = 31
>53>3»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
»>»5>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200
FLOW LENGTH (FEET) = 72.00 MANNING'S N = 0.011
DEPTH OF FLOW IN 2.0 INCH PIPE IS 6.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = £.92

ESTIMATED PIPE DIAMETER{INCH) = 2.00 NUMBER OF PIPES = 1
PIPE-FLOW (CFS} = 2.45

PIPE TRAVEL TIME({MIN.) = 0.17 Tc{(MIN.) = 8.58

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 340.00 = 445.00 FEET.
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FL.OW PROCESS FROM NODE 340.00 TO NODE 340.00 IS CODE = 81

&

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.209
USER-SPECIFIED RUNOFF COEFFICIENT = .5700
S.C.S. CURVE NUMBER (AMC II) = 87
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4837
SUBAREA AREA{ACRES) = 0.16 SUBAREA RUNOFF (CFS} = 0.48
TOTAL AREA(ACRES) = 1.1 TOTAL RUNOFF (CFS) = 2.90
TC(MIN.) = 8.58
** PEAK FLOW RATE TABLE **
STREAM RUNOFF - Te
NUMBER (CFS) (MIN.)
1 2.91 8.52
2 2.90 8.58
NEW PEAK FLOW DATA ARE:
PEAK FLOW RATE(CFS) = 2.91 Tc(MIN.) = 8.52
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FLOW PROCESS FROM NODE = 340.00 TO NCDE 340.00 IS CODE = 11

*% MATN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CF8) (MIN.) (INCH/HOUR) {ACRE)
1 2.91 8.52 5.230 1.15
2 2.90 8.58 5.2009 1.15

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 340.00 = 445 .00 FEET.




** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF T¢ INTENSITY | AREA
NUMBER , (CFS) (MIN.) (INCH/HOUR) (ACRE)

1 2.26 7.37 5.745 0.84

2 2.20 7.82 5.52¢9 0.84

3 2.11 8.77 5.135 0.84
LONGEST FLOWPATH FROM NODE 300.00 TOC NODE 340.00 = 383.10 FEET.
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc INTENSITY
NUMBER (CF3) (MIN.) {INCH/HOUR)

1 4.78 | 7.37 5.745

2 4.87 7.82 5.529

3 4.99 8.52 5.230

4 4.97 8.58 5.209

5 4,97 8.77 5.135
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAKX FLOW RATE(CFS} = 4,99 Tc (MIN.) = 8.52
TOTAL AREA(ACRES) = 2.0
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FLOW PROCESS FROM NODE 340.00 TO NODE 430.00 IS CCODE = 31
5>55>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USTNG COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = (0.0200
FLOW LENGTH(FEET) = 134.00 MANNING'S N = 0.011
.DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.30

ESTIMATED PIPE DIAMETER{INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.99

PIPE TRAVEL TIME (MIN.) = 0.27 Tc (MIN.) = 8.79

LONGEST FLOWPATH FROM NODE 400.00 TC NODE 430.00 = 57%.00 FEET.
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FL.OW PROCESS FRCM NODE 430.00 TO NODE 430.00 IS CODE = 12
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FLOW PROCESS FROM NODE 430.00 TO NODE 430,00 IS CODE = 10
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FLOW PROCESS FROM NCDE 435.00 TO NODE 440.00 IS CODE = 21

USER-SPECIFIED RUNQOFF COEFFICIENT = .4900
S.C.S. CURVE NUMBER (AMC II} = 85

INITIAL SUBAREA FLOW-LENGTH(FEET)} = 214.00
"UPSTREAM ELEVATION (FEET} = 129.80
DOWNSTREAM ELEVATION(FEET) = 125.50
ELEVATION DIFFERENCE (FEET) = 4.30

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.027




WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 85.09
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc CALCULATION!

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.436
SUBAREA RUNOFF (CFS} = 0.75 :
TOTAL AREA (ACRES) = 0.28 TOTAL RUNOFF (CFS) = 0.75
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FLOW PROCESS FROM NODE 440.00 TO NODE 430.00 IS CODE = 31

>>5>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = 0.0200

FLOW LENGTH({FEET) = 53.00 MANNING'S N = 0.011

DEPTH OF FLOW IN 6.0 INCH PIPE IS 4,1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.22

ESTIMATED PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.75

PIPE TRAVEL TIME(MIN.) = 0.17 Tc{MIN.) = 8.20

LONGEST FLOWPATH FROM NODE 435.00 TO NODE 430.00 = 267.00 FEET.
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FLOW PROCESS FROM NODE 430.00 TO NODE 430.00 IS CODE = 11

%% MAIN STREAM CONFLUENCE DATA **

. STREAM RUNOFF Tc - INTENSITY AREA
NUMBER {CFS) (MIN.) (INCH/HOUR) {ACRE}

1 0.75 8.20 5.364 0.28
LONGEST FLOWPATH FROM NODE 435.00 TO NODE 430.00 = 267.00 FEET.
** MEMORY BANK # 3 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER {CFS) {MIN.) (INCH/HOUR) (ACRE)

1 4.78 7.64 5.613 1.99

2 4,87 8.09 5.409 1.99

3 4.99 8.79 5.126 1.99

4 - 4.97 8.85 5.106 1.99

5 4.97 9.04 5.036 1.99
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 430.00 = 579.00 FEET.
*% PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER {CFS) (MIN.) (INCH/HOUR)

1 5.47 7.64 5.613

2 5.61 8.09 5.409

3 5.58 8.20 5.364

4 5.71 8.79 5.126

5 5.68 8.85 5.106

6 . 5.67 9.04 5.036
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 5.71 Tc(MIN.) = 8.79
TOTAL AREA (ACRES) = 2.3
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FLOW PROCESS FROM NODE 430.00 TO NODE 445 .00 IS CODE
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<«<
_>»>»>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

REPRESENTATIVE SLOPE = (0.0200
FLOW LENGTH (FEET) = 11.50 MANNING'S N = 0.011
DEPTH OF FLOW IN 12.0 INCH PIPE IS 9.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.42

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.71 :

PIPE TRAVEL TIME (MIN.) = 0.02 Tc (MIN.) = 8.82

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 445.00 = 590.50 PFEET.
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FLOW PROCESS FROM NODE 445,00 TO NODE 445.00 IS COPE = 12
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FLOW PROCESS FROM NODE 445.00 TO NODE 445.00 IS CODE = 10

.'k'k'k*-k**************‘k***'k'k***************************************************

F1LOW PROCESS FROM NODE 450.00 TC NODE 455,00 IS CODE = 21

USER-SPECIFIED RUNQFF COEFFICIENT = .49200

§.C.S. CURVE NUMBER (AMC II) = 85

INITIAL SUBAREA FLOW-LENGTH (FEET) = 242.00

UPSTREAM ELEVATION({FEET) = 124.40

DOWNSTREAM ELEVATION (FEET) = 115.00

ELEVATION DIFFERENCE({FEET) = 9.40

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 6.887

WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GREATER THAN
THE MAXIMUM OVERLAND FLOW LENGTH = 97.21
(Reference: Table 3-1B of Hydrology Manual)
THE MAXIMUM OVERLAND FLOW LENGTH IS USED IN Tc¢ CALCULATION!

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.001
SUBAREA RUNOFF (CFS) = 1.50
TOTAL AREA(ACRES) = 0.51 TOTAL RUNOFF (CF3) = 1.50

kKA R kR A A A AR A R R E IR T AR R A AR A IR AR R IR A A AR AR I XRRAAFRFAFA IR A AR AR AT IR R TR hTdh T
FLOW PROCESS FROM NODE 455,00 TO NORE 460.00 IS CODE = 61

> >%5sCOMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>»>»>> (STANDARD CURB SECTION USED)<<<<<

REPRESENTATIVE SLOPE 0.0120
STREET LENGTH (FEET) = 108.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH(FEET) = 25.00

'DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 20.00
INSIDE STREET CROSSFALL({DECIMAL) = 0.034
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.034




SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0230

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.99

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH (FEET) = 0.36

HALFSTREET FLOOD WIDTH(FEET) = 7.54

AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.86

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = D.67
STREET FLOW TRAVEL TIME (MIN.) = 0.97 Tc (MIN.) = 7.85

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.513
USER-SPECIFIED RUNCFF COEFFICIENT = .7100
S.C.8. CURVE NUMBER (AMC II) = 22
AREA-AVERAGE RUNOFF COEFFICIENT = 0.562
SUBAREA AREA (ACRES) = 0.25 SUBAREA RUNOFF (CFS) = 0.98
TOTAL AREA (ACRES) = 0.8 PEAK FLOW RATE(CFS) = 2.36

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET} = 0.38 HALFSTREET FLOOD WIDTH(FEET) = 8.09

FLOW VELOCITY (FEET/SEC.) = 1.94 DEPTH*VELOCITY (FT*FT/SEC.} = 0.74
LONGEST FLOWPATH FROM NODE 450.00 TO NCDE 460.00 = 350.00 FEET.

*k'k***************************************************‘k**‘k************‘k*****'k

FLOW PROCESS FROM NODE 460.00 TO NODE 460.00 IS CODE = 11

«%* MATN STREAM CONFLUENCE DATA *%

- STREAM RUNOFF Tc INTENSITY AREA
"NUMBER {CFS) {MIN.) (INCH/HOUR) (ACRE)
1 2.36 7.85 5.513 0.76
LONGEST FLOWPATH FROM NODE 450,00 TO NODE 460.00 = 350.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) {MIN.) (INCH/HOUR) (ACRE)
1 5.47 7.66 5.602 2.27
2 5.61 g8.11 5.399 2.27
3 5.58 8.22 5.354 2.27
4 5.71 8.82 5.118 2,27
5 5.68 8.87 5.098 2.27
6 5.67 9.06 5.028 2.27
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 460.00 = 530.50 PFEET.
*% PEAK FLOW RATE TABLE **
STREAM RUNOFF T¢ INTENSITY
NUMBER (CFS) (MIN.} (INCH/HOUR)
1 7.77 7.66 5.602
2 7.79 7.85 5.513
3 7.92 8.11 5.399
4 7.87 8.22 5.354
5 7.89 8.82 5.118
& 7.86 8.87 5.098
7 7.82 9.06 5.028

- COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 7.92 Tc (MIN.) = 8.11
TOTAL AREA (ACRES) = 3.0




END OF STUDY SUMMARY:
TOTAL AREA {(ACRES) = 3.0 TC(MIN.) = g.11
PEAK FLOW RATE(CFS) = 7.92
k%% PEAK FLOW RATE TABLE ***
Q{CFS) Tc (MIN.)

1 7,77 7.66
2 7.79 7.85
3 7.92 8,11
4 7.87 8.22
5 7.8% 8.82
6 7.86 8.87
7 7.82 9.06

END OF RATIONAL METHOD ANALYSIS




APPENDIX 4

SECTION 2.3 COUNTY OF SAN DIEGO
HYDROLOGY MANUAL




r"’&\'.

San Diego County Hydrology Manual ' Section: 2
Date: June 2003 Page: 3of4d

2.3 SELECTION OF HYDROLOGIC METHOD AND DESIGN CRITERIA

Design Frequency — The flood frequency for deten[nining the design storm discharge is

50 years for drainage that is upstream of any major roadway and 100 years frequency for

all design storms at a major roadway, crossing the major rdadway and thereafter. The

50-year storm flows shall be contained within the pipe and not encroach into the travel

lane, For the 100-year storm this includes allowing one lane of a four-lane road (four or
more lanes) to be used for conveyance without encroaching onto private property outside

the dedicated street right-of-way.. Natural channels that remain natural within private

property are excluded from the right-of-way guideline.

Design Method — The choice of method to determine flows (discharlge) shall be based on
the size of the watershed area. For an area 0 to approximately 1 square mile the Rational
Method or the Modified Rational Method shall be used. For watershed areas larger than
1 square mile the NRCS hydfologic method shall be used. . Please check with the

- govering agency for any variations to these guidelines.




APPENDIX 5

COUNTY OF SAN DIEGO
SOIL HYDROLOGIC GROUPS MAP




’ ™ ]
S9N € 0 £
g A

-u.qﬁ.u.....s_n oty J_.e.s!“s... ‘ i 0828

C vV ol s e
i O ORI B 1hakd Uty AL Wiy EL . E
IR GV A W Yool o fr nedpas ), 0 D | pid =]

[ Ghaatl

r 0811

GPa931

F 0011
rShedll
DELLL

‘pading ruSas i B10ME WM
Ve LT L
,
LA UL Ol AR 6. ALHVHMYAA LNOHIM B30I Bl i SNEL N

iPRIDALY LTNC] UG SRLT gy, B

ue STz
@M@%@ v Ld]

ity e

| County

mperia

s|qe[eAsun ejeq

paupisiapur) 0088
. dnoin
o dnoin
g dnorg

¥ dnolg

sdnolg [jog

pushba

S1.E6

sdnoiny o1 30104pAFT 1108

W

it ! ; _ ,
D[episiany

ISR

renuejAl A3010IPAH
03o1(T UrS JO ATUno))

0E.£€

&1.5L1
QE.8LL
SPaLy ——
L0
Slalil ——d
Q8L




APPENDIX 6

STANDARD DRAWING CURB OUTLET D-25
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APPENDIX 7

CURB OUTLET D-25 SIZING CALCULATIONS




APPENDIX 7a

50 YEAR CALCULATIONS




D-25 CURB OUTLET CALCULATIONS
LAS MANSIONES DE BONITA
50 YEAR ANALYSIS
9/7/07
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>>>>CHANNEL INPUT INFORMATION<<<<
CHANNEL Z1(HORIZONTAL/VERTICAL) = 0.00
Z2(HORIZONTAL/VERTICAL)= 0.00
BASEWIDTH(FEET)= 6.00
CONSTANT CHANNEL SLOPE(FEET/FEET) = 0.020000
UNIFORM FLOW(CFS) = 5.30
MANNINGS FRICTION FACTOR =0.0130

NORMAL-DEPTH FLOW INFORMATION:

>>>>> NORMAL DEPTH(FEET) = 0.18
FLOW TOP-WIDTH(FEET)=  6.00
FLOW AREA(SQUARE FEET) = 1.06
HYDRAULIC DEPTH(FEET)= 0.18
FLOW AVERAGE VELOCITY(FEET/SEC.)= 4.98
UNIFORM FROUDE NUMBER = 2.084

PRESSURE + MOMENTUM(POUNDS) = 57.04
AVERAGED VELOCITY HEAD(FEET) =  0.385
SPECIFIC ENERGY(FEET)=  0.562

CRITICAL-DEPTH FLOW INFORMATION:

CRITICAL FLOW TOP-WIDTH(FEET)=  6.00

CRITICAL FLOW AREA(SQUARE FEET) = 1.74

CRITICAL FLOW HYDRAULIC DEPTH(FEET) =  0.29

CRITICAL FLOW AVERAGE VELOCITY (FEET/SEC.)= 3.05
CRITICAL DEPTH(FEET)= 0.29

CRITICAL FLOW PRESSURE + MOMENTUM(POUNDS) = 47.03
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET) =  0.144
CRITICAL FIL.OW SPECIFIC ENERGY(FEET)=  0.434




APPENDIX 7b

100 YEAR CALCULATIONS




D-25 CURB OUTLET CALCULATIONS
LAS MANSIONES DE BONITA
100 YEAR ANALYSIS
of7/07
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>>>>CHANNEL INPUT INFORMATION<<<<
CHANNEL Z1(HORIZONTAL/VERTICAL) = 0.00
Z2(HORIZONTAL/VERTICAL) = 0.00
BASEWIDTH(FEET)=  6.00
CONSTANT CHANNEL SLOPE(FEET/FEET) = 0.020000
UNIFORM FLOW(CFS)=  5.71
MANNINGS FRICTION FACTOR = 0.0130

NORMAL-DEPTH FLOW INFORMATION:

>>>>> NORMAL DEPTH(FEET) = 0.19

FLOW TOP-WIDTH(FEET)=  6.00

FLOW AREA(SQUARE FEET) = 1.13
HYDRAULIC DEPTH(FEET)= 0.19

FLOW AVERAGE VELOCITY(FEET/SEC.)= 5.04
UNIFORM FROUDE NUMBER = 2.044
PRESSURE + MOMENTUM(POUNDS) = 62.44
AVERAGED VELOCITY HEAD(FEET)=  0.394
SPECIFIC ENERGY(FEET)=  0.583

CRITICAL-DEPTH FLOW INFORMATION:

CRITICAL FLOW TOP-WIDTH(FEET)=  6.00

CRITICAL FLOW AREA(SQUARE FEET) = 1.82

CRITICAL FI.OW HYDRAULIC DEPTH(FEET)=  0.30

CRITICAL FLOW AVERAGE VELOCITY(FEET/SEC)= 3.13
CRITICAL DEPTIH(FEET)= 0.30

CRITICAL FLOW PRESSURE + MOMENTUM(POUNDS) = 51.94
AVERAGED CRITICAL FLOW VELOCITY HEAD(FEET)=  0.152
CRITICAL FLOW SPECIFIC ENERGY(FEET)=  0.456




RATIONAL METHOD NODE NUMBER

DRAINAGE BASIN BOUNDARY (EXISTING)

DRAINAGE BASIN SUB-—AREA

DRAINAGE BASIN SUB—AREA NAME
DRAINAGE SWALE
DIRECTION OF FLOW

SPOT ELEVATION

0 30 60

SCALE IN FEET

DRAINAGE STUDY
EXISTING CONDITIONS

DESIONER:
NH
DRAWN:
7525 OLITAN DRIVE STE. 308 DATE:
SAN DIEGO, CA 92108 (619) 2961010 9/7/07
FAX (618) 296—8276 SE@stuartengineering.com YT
3120704
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RATIONAL METHOD NODE NUMBER

 DRAINAGE BASIN BOUNDARY (EXISTING)

DRAINAGE BASIN SUB—AREA

DRAINAGE BASIN SUB~AREA NAME
DRAINAGE SWALE

DIRECTION OF FLOW

SPOT ELEVATION

g 30 60

QL0

e
105" ~10" 0 20%

(125" 210" 0 20%

SCALE IN FEET

DRAINAGE STUDY
PROPOSED CONDITIONS

DESIGNER:
NH

UART ENGI

7525 METROPOLITAN DRIVE

DRAWN:
MR

SAN DIEGO, CA 92108 (618) 296~1010
FAX (619) 296-9276 SE@stuartengineering.com

DATE:

9/7/07

JOB NO.:
J12-07-04




